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Cover: Britta Baechler, a Ph.D. student at 
Portland State University, looks for razor 
clams at Clatsop Beach. With funding from 
Oregon Sea Grant, she and Elise Granek, a 
marine ecologist at PSU, are studying the 
amounts and types of microplastics in razor 
clams and oysters along the Oregon Coast. 
These extremely small plastics can come from 
foams, tiny beads in facial creams, fibers 
from clothing, and disintegrating plastic 
bags. The researchers aim to learn whether 
there are specific places on the coast where 
microplastics are more prevalent and whether 
they are more common during certain times 
of the year. (Photo by Tiffany Woods, Oregon 
Sea Grant)
This page: Students workers with PSU’s 
Community Environmental Services 
unit sort food collected during a study of 
residential wasted food in five Oregon 
communities. (Photo by Christa McDermott)
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For the past ten months, I have had the privilege of serving as Interim Vice President of Research at Portland State University. As a professor of Urban Studies and Planning and Director of our Transportation Research and Education Center (TREC), I have used Portland and Oregon as a “living laboratory,” studying the 
innovation happening here, so that other cities, states, and countries can learn from our 
successes and failures. My role as Interim Vice President has opened my eyes to how my 
colleagues across campus are similarly providing answers to key challenges facing the region 
and state.
This issue of the Research Review highlights some of that research. For example, PSU faculty 
and students are exploring:
• How microplastics and chemicals used in forest management regimes affect species 
living in the state’s estuarine and nearshore environments;
• Whether we can store thermal energy generated during the summer months in saline 
aquifers deep below the region for use during the winter;
• How community partnerships at Southeast Portland’s Earl Boyles Elementary School 
can improve school readiness and achievement;
• How much food Oregonians waste and why;
• How we can improve the transition from pre-k to kindergarten;
• Historical patterns of housing discrimination in the city;
• Where diesel pollution may be harming the health of Portland residents;
• How native bird species fare in the city’s forested parks; and
• How to launch a nanosatellite, which can be used in Oregon classrooms.
The results of these and similar research efforts will help decision-makers in Oregon and 
beyond address problems of inequality, health and well-being, and climate change.
These state and local partnerships are important in many ways. They provide a significant amount of funding for PSU. In fiscal year 2016 
(the latest year for which national data are available), PSU received 18% of its $56.6 million in research funding from state and local 
governments. This compares to an average of 7% for all universities with at least $50 million in funding. PSU received over half (57%) 
of its funding from the federal government, slightly more than the average (52%). Partnerships also play a significant role in how the 
state operates. One of our largest activities receiving state funding is the Oregon Center for Career Development in Childhood Care and 
Education and the Child Welfare Partnership. The center, featured in this issue, works with roughly 24,000 childhood care and education 
practitioners, trainers, the state, and foundation partners to promote quality care and education for Oregon’s youngest residents and their 
families.
Our research activities also enhance PSU students’ experiences. Each year, hundreds of PSU students work alongside faculty in laboratories, 
the field, and classrooms, getting hands-on research experience. This issue highlights ten PSU students have received prestigious research 
fellowships from the National Science Foundation. In 2017-2018, sponsored research projects provided nearly $4 million for graduate 
research assistants, paying tuition and exploring how to increase opportunities for research experience for undergraduate students, a proven 
“high impact” practice for student success.
After reading this issue, I hope you are as excited as I am about the future of research at PSU. My excitement stems not just from the 
amazing work of our faculty and students, but also from campus leadership. Starting in August, the research office will be led by our new 
Vice President, Dr. Mark McLellan. McLellan is a 30-year veteran of university research leadership, including serving as Vice President 
for Research and Dean of the School of Graduate Studies at Utah State University. President Shoureshi stated that “With his extensive 
scholarship activities at major Research One universities, and his proven leadership in developing Centers of Excellence, I am confident that 
Mark will enable us to actualize our vision for PSU becoming a global urban research university.” I’m looking forward to helping achieve 
that vision and thank the research leadership team for their support while serving in this interim role.
Jennifer Dill, Ph.D.
Interim Vice President, Research
Professor, Urban Studies and Planning
Director, Transportation Research and Education Center
Jennifer Dill, Interim Vice President, Research
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Searching for 
Contaminants in 
Oregon’s Coastal 
Waters
In Portland State University’s 
Applied Coastal Ecology Lab, 
a team of researchers led by 
Professor Elise Granek examine 
how land-based contaminants 
affect organisms in Oregon’s 
nearshore environments.
By Shaun McGillis
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Oregon’s rugged and scenic coast is roughly 362 miles long, much of which, unlike those of our neighbors, California and Washington, is sparsely developed. With just over 650,000 residents, coastal communities account for only a fraction of the state’s population. 
Nevertheless, these communities contribute hundreds of millions to the state economy 
annually through industries including tourism, timber, agriculture, and commercial 
fishing. For many towns and cities on or near the shore, marine environments such as 
estuaries and the shallow waters extending a few miles out into the Pacific are engines for 
economic and social well-being.
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The health of marine ecosystems is critical 
to the viability and vitality of the state’s 
commercial and recreational fisheries. Evidence 
suggesting direct correlations between human 
activities and the health of those ecosystems 
is mounting, causing researchers, resource 
managers, and policymakers alike to ask how 
land-based contaminants affect coastal and 
estuarine waters and the organisms living 
within them. Portland State University 
marine ecologist, Dr. Elise Granek is one of 
the scientists investigating how contaminants 
impact critical aquatic species along Oregon’s 
coastline.
Granek, a professor of environmental science 
in PSU’s Department of Environmental 
Science and Management and a fellow in the 
university’s Institute for Sustainable Solutions, 
studies the transition zones between land and 
sea. Her research focuses on factors including 
organism movement, nutrient flow, and human 
disturbances of life in marine ecosystems. 
The National Oceanic and Atmospheric 
Administration (NOAA), the Oregon 
Department of Fish and Wildlife (ODFW), 
and the Oregon Sea Grant have all supported 
studies led by Granek. Findings from Granek’s 
Applied Coastal Ecology Lab on topics such as 
the effects of contaminants like microplastics, 
pharmaceuticals, and caffeine on oysters, clams, 
and crabs have made headlines in media outlets 
from local news stations to the New York Post 
and National Geographic.
“Our research seeks to understand how 
land-based sources of contamination affect 
organisms and community interactions in 
nearshore environments along the Oregon 
Coast,” Granek said. To do so, Granek, 
along with collaborators and the students she 
mentors, scours the shoreline and estuaries 
from Brookings to Fort Stevens and 
beyond to identify contaminants and 
conduct laboratory experiments 
to study how the introduction 
of pollutants into these 
ecosystems affect aquatic 
species and interspecies 
interactions.
Granek’s work 
supports the 
resource 
managers and policymakers overseeing Oregon’s nearshore marine 
environments. One of the mechanisms that make this kind of 
partnership possible is the Oregon Sea Grant, a program managed by 
Oregon State University and funded by NOAA and the state. Backed 
by Sea Grant funds, Granek and her research team are investigating 
microplastic contamination and the biouptake of chemicals used in 
forestry management practices in species critical to Oregon’s commercial 
and recreational fisheries.
The question of microplastics
Humans produce approximately 300 million tons of plastic a year. 
Annually, we dump more than eight million tons of plastic into the 
oceans. If you’ve heard of the Great Pacific Garbage Patch or seen the 
tragic photographs of marine animals with stomachs full of debris, you’re 
likely aware of the problem of plastic contamination in the world’s 
oceans. Plastic contaminants, however, are not limited to the bags, 
bottles, six-pack rings, polystyrene containers, and derelict fishing nets 
we typically see in the media. Rather, this pernicious contamination 
is present in all shapes and sizes, from the very large to the very small. 
Microplastics are the smallest among them (<5mm), and scientists find 
these pernicious materials everywhere they go looking.
Microplastics come in a variety of forms, but they originate from a single 
source: human activity. Microbeads used in cosmetics and personal 
care products, industrial scrubbers, resin pellets used for manufacturing 
plastic products, degraded fragments of larger plastic waste, and 
microfibers from clothing and fishing gear all contribute to microplastic 
contamination. 
As researchers from around the world began sharing the results of studies 
suggesting the omnipresence of microplastics, media outlets like the 
Guardian started taking note. Over the past few years, there’s been no 
shortage of stories with disconcerting headlines such as: “Single clothes 
wash may release 700,000 microplastic fibers, study finds,” “Plastic 
fibers found in tap water around the world,” and “Fish for dinner? Your 
seafood might come with a side of plastic.”
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With microplastics making news around the 
world, the questions concerning these materials 
began garnering attention at the federal and 
state levels here in the U.S., and abroad. In 
2015, Congress passed the Microbead-Free 
Waters Act. In Oregon, environmental managers 
and policymakers recently drafted a list of top 
priorities for marine debris research. Despite 
all the attention, the study of microplastics in 
the environment is as yet an emerging field, 
according to Granek and second-year Ph.D. 
student Britta Baechler. The two are working 
on a Sea-Grant-funded study of microplastic 
contamination in two species critical to Oregon’s 
commercial and recreational fisheries: razor clams 
and Pacific oysters. The study is a collaboration 
with ODFW and will provide a baseline for 
microplastic concentrations in the edible tissues 
of these culturally and economically significant 
species.
“It seems that, wherever we look, we’re finding 
microplastics,” Granek said. “This study will help 
us begin to establish the extent to which these 
species are ingesting microplastics and provide 
some context as to how Oregon fares with 
regards to contamination when compared to our 
neighbors with more developed coastlines.”
In the Applied Coastal Ecology Lab, Baechler’s 
research focuses on quantifying microplastic 
contamination levels in Oregon bivalves harvested 
for commercial or recreational purposes. Baechler 
visits beaches and estuaries along the shore, 
fifteen in all, collecting samples of Pacific oysters 
and razor clams. Back in the lab, the samples 
are shucked and their edible tissues dissolved 
in a chemical bath. The remaining inorganic 
materials are examined under a microscope to 
determine the presence, type, and concentration 
of microplastics in the sample. According 
to Baechler, early results suggest microfiber 
contamination is present up and down the coast.
“This study will shed light on contaminant levels, 
the distribution of microplastics, and whether 
contamination affects reproduction, growth, 
or the fitness of these organisms, all of which 
Opposite page: Northern Oregon Coast. This page: Top: Oyster 
farm. Middle: Britta Baechler, a Ph.D. student at Portland State 
University, looks for razor clams at Clatsop Beach. With funding 
from Oregon Sea Grant, she and Elise Granek, a marine ecologist 
at PSU, are studying the amounts and types of microplastics in 
razor clams and oysters along the Oregon coast. The researchers 
aim to learn whether there are specific places on the coast where 
microplastics are more prevalent and whether they are more 
common during certain times of the year. (Photo by Tiffany Woods, 
Oregon Sea Grant). Bottom: An oyster is shucked at a lab at 
Portland State University. (Photo by Tiffany Woods, Oregon Sea 
Grant)
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will inform policymakers tasked with 
determining whether this is an ecological 
issue that the state needs to act on,” 
Baechler said.
We know researchers have found 
microplastic contamination in coastal 
sediments around the world, and that 
evidence suggests a strong relationship 
between population density, effluent flows, 
and the prevalence of microplastics—
particularly microfibers, associated with 
clothing and textiles. As reported by 
the Guardian, each time we do a load 
of laundry, we’re potentially creating 
hundreds of thousands of microfibers. 
These materials, which are not regulated, 
are often released into the environment 
in effluent flows from water treatment 
facilities. Mounting evidence suggests 
that aquatic species, including those 
harvested commercially and recreationally, 
are either directly or indirectly ingesting 
these pollutants. The research Granek 
and Baechler are undertaking, along with 
similar studies underway in the Applied 
Coastal Ecology Lab, will provide critical 
information on the presence and potential 
sources of microplastic contamination in 
species living in Oregon’s coastal waters 
and their effects on the health of the 
organisms that ingest them.
The downstream 
factor
The impact of human activities on 
Oregon’s nearshore and estuarine 
ecosystems is not limited to microplastic 
contamination. Far from it. With support 
from the Sea Grant program, Granek, 
along with fellow Environmental Science 
and Management faculty member, Dr. 
Max Nielsen-Pincus, and graduate student 
Kegan Scully-Engelmeyer 
are studying whether there 
is a connection between 
forest management 
practices and estuarine 
systems by analyzing the 
bioaccumulation of forest-
use chemicals in tissues of 
soft-shell clams and Pacific 
oysters.
Oregon’s forests are either 
publicly or privately 
owned. Public lands are 
those held by the federal 
and state governments. 
The U.S. Department of 
Agriculture’s Northwest 
Forest Plan dictates 
management practices in 
federally controlled forests, 
while the Oregon Forest 
Practices Act governs 
management on state and 
privately-owned lands. 
The two management 
regimes, however, differ 
in some ways, including 
the size of buffer zones 
required between timber 
available for harvest 
and rivers, streams, and 
wetlands, aerial spraying, 
and the types of pesticides 
and herbicides allowable 
for forest management 
practices. Aerial spraying 
and certain herbicides and 
pesticides, for example, are prohibited 
on federal forest lands, while they are 
permissible on state- and privately-owned 
forests. Also, whereas federal lands require 
buffers between 80 and 150 meters, state 
law stipulates a 30-meter zone between 
harvestable lumber and rivers, streams, and 
wetlands. Differences such as these could 
affect water quality in watersheds, which, 
in turn, could impact aquatic species living 
downstream of Oregon’s coastal forests.
“We have watersheds in the Coast Range 
in Oregon that flow through forests 
managed under different regimes,” Granek 
said. “Those waters eventually make 
their way to estuaries where shellfish are 
harvested commercially and recreationally. 
The question we’re asking is: does the 
management plan governing forests on 
lands upstream affect bivalves living in 
these waters?”
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Using Geographic 
Information System 
(GIS) mapping data, the 
team will locate coastal 
watersheds, and identify 
ownership, and thus 
management practices, 
of land through which 
the watersheds flow. 
Then they’ll collect 
samples of soft-shell clams and Pacific oysters downstream. Back 
in the lab, the research team will analyze the specimens looking 
for chemical uptake. The analysis will help them determine 
whether concentrations of forest-use chemicals such as pesticide 
and herbicides are present and if they differ between samples 
collected downstream of primarily federal- or state-governed 
lands. Additionally, Granek and her team will investigate whether 
chemical-loading affects the growth and reproductive health of 
the clams and oysters.
The project will provide forest and marine managers in Oregon 
critical information and bring together an advisory group of 
public and private stakeholders who will contribute by offering 
input and help distribute findings. The team has partnered with 
the U.S. Forest Service, the U.S. Geological Survey, ODFW, 
and the Oregon Departments of Land Conservation and 
Environmental Quality, as well as the Confederated Tribes of 
the Siletz Indians and the National Policy Consensus Center 
to complete the work. According to Granek, building on this 
research, future studies could explore the potential for health risks 
associated with human consumption of shellfish downstream 
from forests managed under either of the regimes.
“This study could have a major impact on policy,” Granek said. 
“If we find significant differences in contamination levels, that 
may shape the future of forest management policies here in 
Oregon.”
Human activities, no matter where they occur on land, whether 
they be abstract, such as setting policy, or as mundane as washing 
a load of laundry, have direct effects on the health and well-being 
of marine ecosystems that support coastal communities and the 
state at large. Understanding the relationships between what we 
do on land and the state’s nearshore and estuarine environments is 
imperative. Acting upon that information both from a regulatory 
and policy standpoint and as residents of Oregon concerned with 
preserving the environmental quality of coastal waters is essential 
to sustaining the beauty, biodiversity, and bounty of these waters 
for generations to come.
Opposite Page: Top: Elise Granek talks about her lab’s research on microplastics and 
shellfish during Oregon Sea Grant’s 2017 State of the Coast conference in Florence, Ore. 
Bottom: Britta Baechler magnifies fibers from clothing with a microscope. (Photos by 
Tiffany Woods, Oregon Sea Grant). This page: Oregon’s Wilson River flows roughly 33 
miles through Tillamook State Forest into Tillamook Bay. (Photo by Lessa Clayton).
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How Much Food 
do Oregonians 
Waste and Why?
Portland State’s Community Environmental Services 
takes a close look at the food Oregonians are tossing 
out and their reasons for getting rid of it.
By Shaun McGillis
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Last fall, teams of students working for Portland State University’s Community Environmental Services unit fanned out across five Oregon Communities (Portland, Gresham, Salem, Woodburn, and Redmond) in search of volunteers to participate in a study of 
residential household wasted food. Nearly 300 households signed up, agreeing 
to complete surveys, keep diaries tracking food they got rid of and their reasons 
for tossing it, and participate in a wasted food audit. The study aimed to gather 
data to establish baseline metrics for quantities and types of edible food thrown 
out in Oregon homes and to shed light on reasons why people waste food. 
The Oregon Department of Environmental Quality (DEQ) sponsored the 
project, which is part of the state’s long-term plans to produce and use materials 
responsibly while conserving resources, protecting the environment, and 
improving quality of life for all Oregonians.
Research from the Natural Resource Defense Council suggests that up to 40 
percent of food grown, produced, or imported for consumption in the U.S. 
goes to waste. Whether it’s left in the field, going in the trash, compost bin, 
or down the drain, wasted food squanders resources. According to ReFED, a 
nonprofit organization that works to reduce wasted food, each year food we 
don’t eat costs consumers, businesses, and farms in the U.S. $218 billion. The 
production and distribution of that food require enormous amounts of energy, 
water, land, and other resources. When left in the field or shipped to a landfill 
or composting facility food becomes a source of methane, a potent greenhouse 
gas. The economic and environmental impacts of this waste are compounded 
by the problem of food insecurity, particularly in states like Oregon where 
hundreds of thousands of residents do not have access to sufficient supplies of 
nutritious food.
Every year, American 
consumers, businesses, 
and farms spend $218 
billion, or 1.3% of GDP, 
growing, processing, 
transporting, and 
disposing of food that is 
never eaten.
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Over the course of seven days, 
the average weight of food urban 
and rural Oregon households 
sent to composting facilities and 
landfills was 7.1 lbs., 4.9 lbs. of 
which was edible.
In early 2017, DEQ created a strategic plan 
outlining the steps the state would take over 
five years to reduce the wasting of food from 
upstream production, through consumer use, 
to end-of-product-lifecycle management. 
In that plan, the department set goals 
for preventing the wasting of food 
that included filling knowledge gaps, 
increasing consumer and business 
actions that prevent waste, reducing 
greenhouse gas emissions, and 
conserving resources. The department 
also laid out nine activities it would 
undertake in support of these goals. 
The first project on the department’s 
list: a study examining wasted 
food in residential, industrial, 
commercial, and institutional 
settings. The study would help the 
state better understand how much 
food goes to waste in Oregon and 
the reasons for it. To conduct the 
five-part study, the department 
turned to Dr. Christa McDermott, 
director of PSU’s Community 
Environmental Services unit. 
McDermott and graduate research 
assistant Chris de Vencia recently 
reported on findings from the portion 
of the study that looked at wasted food 
at the household level.
“There’s been a growing recognition 
that wasted food is a serious problem,” 
McDermott said. “What we found when we 
analyzed the data we collected in five Oregon 
communities is similar to what other studies have 
shown: that almost 40 percent of what’s going into 
the trash, compost bin, or down the drain is food and 
nearly three-quarters of that is edible. It’s a huge waste of 
resources.”
To establish a baseline of wasted food from residential 
sources, student workers in the Community Environmental 
Services unit recruited 299 households from rural and urban 
communities, representing a wide range of demographic 
characteristics, to participate in the study. Some received 
curbside composting services. Some did not. Participants 
provided qualitative and quantitative information through 
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surveys designed by PSU’s Survey Research Lab and in kitchen 
diaries where they recorded what they disposed of and why. The 
students also donned gloves, goggles, coveralls, and respirators to 
comb through trash and compost bins, weighing wasted food and 
sorting it by categories including inedible (e.g., eggshells, coffee 
grounds, and banana peels), meat and fish, dairy, eggs, fruits and 
vegetables, baked goods, dry foods, etc.
The research team found that, over the course of seven days, 
the average weight of food urban and rural households sent to 
composting facilities and landfills was 7.1 lbs., 4.9 lbs. of which 
was edible. Analysis showed no statistically significant difference 
in the amount of wasted food generated by urban and rural 
households. Per capita, participants sent an average of 2.9 lbs. of 
food to landfills and composting facilities, with 65 percent, or 1.9 
lbs., being edible.
At an average of 2.3 lbs., inedible food was the largest category of 
waste urban and rural households sent to landfills and composting 
facilities. Vegetables and fruits, prepared foods, baked goods, meats 
and fish, and snacks/condiments were the top five groups of edible 
wasted food disposed of by the study’s participants, accounting for 
an average of 2.4 lbs. of all wasted food. The research team also 
found that over 40 percent of food participants reported disposing 
of was not part of a meal (breakfast, lunch, or dinner).
Participants noted reasons for throwing out food in diaries. 
Topping the list by a margin of two-to-one was items having gone 
bad. At just over 16 percent, the second reason people gave for 
disposing of food was that they didn’t care for or were tired of 
eating it. The third reason folks gave was that particular items were 
not good as leftovers.
The survey portiion of the study also asked participants about their 
reasons for wasting food. Nearly 50 percent reported throwing 
away food either because they made too much or lost track of 
what they had in the refrigerator. Other reasons for wasting food 
included: they bought too much, didn’t know how 
to use something, had issues with storage, and 
scheduling problems.
In addition to asking participants the type and 
quantity of foods they threw out and their reasons 
for doing so, the study solicited information about 
where and how frequently people went grocery 
shopping, how much money they spent on food 
items, their attitudes about food and wasting food, 
and their meal planning and shopping behaviors.
"In a perfect world, there would be no wasted 
food at all," said Ashley Zanolli, Senior Policy and 
Program Advisor for DEQ's Materials Management 
Program. "But as it turns out, a lot of what ends 
up in the trash is edible food. At the DEQ, we're 
engaging in efforts to reduce the number of materials 
consumed in Oregon by 40 percent by 2050. 
Reducing the wasting of food is one of the best ways 
we have to achieve that goal. PSU's wasted food 
measurement study is a key component of that plan. 
It's foundational research that helps us understand 
behaviors, develop interventions, and track progress 
as we try to reduce food waste in the state."
Residents and businesses in the Portland area alone waste enough 
food to fill 5,000 semi-trucks every year, according to Metro, a 
governing agency for the Portland metropolitan region. While it's 
likely that some of that food may have been diverted from landfills, 
ending up at composting facilities or converted into energy or 
fertilizers, commercial and residential curbside composting services 
are by no means ubiquitous throughout the region or state, 
meaning much of the food we waste ends up in landfills. And 
when we toss out food fit for consumption, regardless of whether 
it ends up in a composting facility, landfill, or down the drain, 
we're also wasting the resources that went into its production and 
distribution.
“Whether it’s food getting lost in the fridge, buying or making 
too much, or people being too busy to make or eat food at home, 
we’re very much aware that consumer behavior plays a big role in 
the wasting of food,” McDermott said. “But consumer behavior is 
embedded in larger structures that we often have very little control 
over. There’s certainly a lot we can do to reduce the wasting of food 
on an individual level, but there’s so much more to be done on a 
collective level. We hope this study will bring greater awareness 
and fresh ideas to approaches that could result in the kinds of 
individual and systemic changes needed to reduce the wasting of 
food in Oregon.”
If there exists a single path to reducing food insecurity, conserving 
natural resources, combating climate change, and reducing the 
costs associated with producing food, it's through reducing waste. 
And if we want to follow that path, it will require the concerted 
efforts of individuals, families, businesses, institutions, industry, 
and agriculture alike. With an idea of how much food goes to waste 
in Oregon and the reasons why it's thrown out, the DEQ can begin 
the process of developing interventions that target the wasting of 
food and precious resources across the board throughout the state.
Students working in PSU’s Community Environmental Services unit sort wasted food collected during the 
residential wasted food survey. Data the students collected will support the efforts of the Oregon Department of 
Environmental Quality to reduce the wasting of food in Oregon. (Image courtesy Christa McDermott.)
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The Battery Beneath Our Feet
“Can we store thermal energy 
generated during the summer 
underground for use during the 
winter?” asks a Portland State 
University study led by geologist 
Dr. John Bershaw.
By Shaun McGillis
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When it comes to clean energy sources, solar, wind, and 
hydro often dominate the conversation. Moreover, when 
it comes to geothermal energy, Portland isn’t the first place 
that usually comes to mind. A study led by Portland State 
University’s Dr. John Bershaw may change all that.
Bershaw is an Assistant Professor in PSU’s Geology 
Department, a fellow in the university’s Institute for 
Sustainable Solutions, and a geochemist whose research 
focuses on the chemistry of the sedimentary and 
layered volcanic rocks below our feet. He also heads a 
multidisciplinary team of researchers evaluating the feasibility 
of storing thermal energy generated during Portland’s warm 
summers deep underground for use in winter—an emerging 
technology called Deep Direct-Use thermal energy storage. 
The U.S. Department of Energy’s (DOE) Geothermal 
Technology Office supports the study through a two-year, 
$720,000 grant. The project’s partners include PSU geologists 
Drs. Ben Perkins and Ashely Streig, and PSU economist Dr. 
Jenny Liu. The U.S. Geological Survey (USGS), the City of 
Portland, Oregon Health and Science University (OHSU), 
and AltaRock Energy, a geothermal development firm based 
in Seattle, Washington, are also involved.
Deep Direct-Use (DDU) is a highly efficient, emerging 
technology in the geothermal sector. DDU taps into 
heretofore unusable brackish or saline aquifers below the 
serviceable water table to store thermal energy at temperatures 
between 1000 F and 3000 F for direct applications such as 
heating and cooling large-scale residential, commercial, 
industrial, and agricultural buildings.
While China and several European nations have increased 
DDU capacity over the past decades, in the U.S. adoption 
has been hampered by economic, regulatory, and geothermal 
resource barriers. Seeking viable options for diversifying the 
nation’s energy supply and providing site-specific resilience to 
meet lower-temperature energy demands, the DOE last year 
invested $4 million in six geothermal DDU feasibility studies, 
including the project led by Bershaw.
If these comprehensive feasibility studies demonstrate the 
proof of concept of implementing DDU here in the U.S., the 
technology could supplement energy resources and provide 
an alternative to fossil fuels like natural gas currently used to 
condition indoor environments in many large-scale buildings. 
To warm or cool buildings using thermal energy from below 
our feet, however, requires reliable subsurface energy sources 
at implementation sites. The obstacle to deploying DDU 
in Portland and throughout much of the U.S. is a lack of 
sufficient thermal resources in the layers of rock beneath us.
Bershaw’s team proposed a novel solution to this problem: 
thermal energy storage. In regions like Portland where there 
is a shortage of subsurface thermal energy, it may be possible 
to transfer wasted heat generated by sources including 
HVAC systems and solar arrays into untapped and otherwise 
unusable salty aquifers where we could store the energy for 
later use.
Project partner Dr. Erik Burns, a research hydrologist at the 
USGS’s Oregon Water Science Center in Portland, along 
with colleagues at the Menlo Park campus of the USGS in 
California, originally hatched the plan. The proposal was the 
only one of its kind to have received support from the DOE. 
The study aims to evaluate the feasibility of implementing 
a DDU thermal energy storage system at a new building on 
OHSU’s South Waterfront location. Bershaw and his team 
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will look at the project’s feasibility from 
multiple angles, taking into account 
factors including geochemical and 
geophysical constraints, the regulatory 
environment, and the project's 
economic and carbon footprints. The 
team will also create a generalizable 
probabilistic model that others will 
be able to use to determine if the 
technology is viable in their regions.
“The challenge with conventional 
geothermal in places like the Cascades 
where there is a source of thermal 
energy has been circulating fluids below 
the surface to capture that energy,” 
Bershaw said. “In the Portland metro, 
we don't have circulation problems, 
but we lack geothermal heat. So, we 
thought, why not try to capture the 
wasted thermal energy generated by 
cooling buildings during the summer, 
use it to heat fluids at the surface. Then 
we could inject that heated fluid deep 
underground, well below our usable 
aquifers, and store it there until we need 
the heat in winter.”
The plan sounds simple enough, but 
determining whether it’s feasible 
requires addressing layers of complexity. 
For one, the research team needs to 
evaluate the geology and geochemistry 
of the project's implementation site. 
While the plan is to collaborate with 
OHSU to consider what it would take 
to implement a DDU thermal energy 
storage system at one of the university’s 
new buildings in the South Waterfront 
neighborhood, the question the study 
asks is, could this work anywhere in the 
Portland Basin? The basin encompasses 
a 770-square-mile area from roughly 
Southwest Washington’s Lewis River to 
the north, to the Clackamas River to the 
south of Portland. To the east, the basin 
in hemmed in by the foothills of the 
Cascades. Portland's West Hills form 
the basin's western boundary. The study 
aims to determine the feasibility of 
deploying DDU thermal energy storage 
technology across the entire region.
Bershaw and a graduate student are 
compiling and analyzing data from a 
variety of sources to map the basin’s 
geometry to understand its stratigraphy 
and the dynamics governing the 
circulation of fluids within the basalt 
rocks targeted for thermal storage. 
Streig and a graduate student are 
examining basin seismicity, and 
regional fault geometries, and assessing 
earthquake risk factors. Models and 
maps produced by Burns at the USGS 
will incorporate Bershaw’s and Streig’s 
contributions. Perkins is investigating 
the chemistry that could come into play 
in the surface/subsurface exchange of 
fluids and how the mineralization could 
affect the infrastructure circulating 
fluids from the source of thermal energy 
at the surface to the brackish aquifers 
and back again. Liu, meanwhile, is 
evaluating the technology's market 
potential and economic and operational 
feasibility in relation to existing energy 
options and the environmental benefits 
and impacts. In collaboration with the 
City of Portland, the team is conducting 
a regulatory review through engagement 
with relevant local and state agencies 
to identify and overcome potential 
regulatory hurdles. AltaRock Energy, 
the team’s industry partner, is playing a 
critical role in designing infrastructure 
necessary to deploy DDU thermal 
energy storage technology.
“To the best of our knowledge, no one 
in the U.S. has tested a project like 
this,” said Burns. “And we know we 
have these deep saline aquifers with 
thermal storage potential throughout 
much of the country. There’s the 
potential that this technology could be 
deployed almost anywhere in the U.S. 
where there are cool winters and warm 
summers.”
In 1948, J.D. Krocker, an engineer in 
Portland, Oregon, introduced the city 
to geothermal energy when he deployed 
the first commercial building use of a 
groundwater heat pump in the nation. 
Seventy years later, Bershaw and his 
team are asking if Portland could be the 
first city in the country to experiment 
with using DDU thermal energy 
storage technology to capture wasted 
heat and store it deep underground 
for later use as if there were a battery 
below our feet. If Bershaw’s feasibility 
study can demonstrate the potential for 
overcoming the economic, regulatory, 
and technical barriers to adopting this 
new technology, buildings across the 
city, if not throughout the country, 
could one day capture what would 
otherwise be wasted energy. By putting 
that energy to use we could diversify 
the nation's energy supply and provide 
an alternative to fossil fuels like natural 
gas currently used to condition the 
indoor environments of many buildings 
throughout the U.S.
Deep direct-use thermal energy storage aims to capture solar and thermal energy generated during the summer and store it 
in unusable, brackish aquifers for use in the winter.
Evaluating 
an Innovative 
Program that 
Supports Families 
and School 
Readiness
Portland State University’s 
Center for the Improvement 
of Child and Family 
Services, in partnership 
with the Children’s Institute, 
supports the evaluation of 
the Early Works initiative at 
Southeast Portland’s Earl 
Boyles Elementary School.
By Shaun McGillis
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“Early Works has helped 
us develop and implement 
community-driven strategies 
at Earl Boyles that have 
transformed the school into a 
neighborhood center.”
—Ericka Guynes
It takes a village to raise a child, the saying goes. In Southeast Portland’s Powellhurst-Gilbert neighborhood, a coalition dedicated to improving educational outcomes for children and their families has come together to transform an area school into a village.
Early Works at Earl Boyles Elementary School is a ten-year initiative of the 
Children’s Institute. The initiative develops effective approaches for improving 
school readiness and third-grade achievement by convening partnerships with 
community members to implement universal, outcome-focused early childhood 
services integrated and aligned with the needs of the community. Early Works 
brings together parents and children in the Earl Boyles catchment area, 
educators, and community organizations to support kids from birth to age eight 
to see that they arrive in kindergarten ready for school and on track to succeed 
through third grade. Early Works’ partnering organizations include the David 
Douglas School District, Mt. Hood Community College, the Multnomah 
County Library, Metropolitan Family Services, the Immigrant and Refugee 
Community Organization, and Portland State University’s Center for the 
Improvement of Child and Family Services, among others.
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“Early Works is an 
innovative program. 
As a ten-year initiative, 
partners have had time to 
build programming from 
the ground up that can 
change the system.”
—Beth Green
(Images courtesy the Children’s Institute).
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The initiative focuses on developing programs and interventions 
that support healthy development and school success through 
early education, family engagement, and health and social support 
services. Since its launch in 2010, Early Works has established free, 
universal, high-quality preschool at Earl Boyles for neighborhood 
three- and four-year-olds. A neighborhood center located within the 
school now provides parents and young children a place to gather, 
learn, play, and navigate a variety of health and social services. 
Parents receive training to become community health and education 
leaders through the initiative’s community ambassador program. 
Early Works promotes family engagement in learning, offering 
education opportunities, increasing access to children’s books, and 
improving the quality and quantity of family/teacher interactions. 
School leadership and educators in preschool through third-grade 
classrooms work together to promote quality instruction and 
smooth transitions into school and between grades. Additionally, 
the initiative brings stakeholders to the table to better align systems 
of support and education that benefit children’s school readiness and 
health during their critical early years.
“Early Works at Earl Boyles built a collective impact approach 
towards kindergarten readiness,” said Dr. Marina Merrill, senior 
research and policy advisor at the Children’s Institute. “The goal 
is to develop and implement programming that creates a seamless 
transition across key developmental points from birth to age 
eight and to help connect families to services that promote family 
stability.”
Dr. Beth Green, director of early childhood and family support 
research for PSU’s Center for the Improvement of Child and 
Family Services, partnered with the Children’s Institute and Early 
Works when the initiative launched eight years ago. Green, a social 
psychologist and expert in early childhood, along with the team 
she leads, collaborates with Early Works stakeholders to provide 
research and evaluation services that support decision-making and 
continued programmatic improvements by documenting progress 
and measuring critical benchmarks for success.
“Early Works is an innovative program,” Green said. “As a ten-year 
initiative, partners have had time to build programming from the 
ground up that can change the system. From the beginning, there’s 
been a commitment to engaging with families as the best partners 
in supporting children’s learning. And infused into every aspect 
of the initiative is a drive to identify place-based interventions for 
children from birth to third grade that support education, health, 
and families.”
Each year, Green and the center’s team of researchers gather and 
analyze data from a variety of sources covering multiple factors 
including assessments of early literacy, language, math, and socio-
emotional skills—benchmarks for school readiness. They evaluate 
administrative data provided by the school, looking at attendance 
and classroom performance indicators. They survey parents, 
conduct community focus groups, and interview key stakeholders. 
According to Green, the program evaluation supports decision-
making that aims to improve services for children and families in 
the neighborhood, promote school readiness, and provide more 
consistent educational experiences for children and their parents in 
support of healthy development and school success.
“It’s been amazing to have a research partner at the table from day 
one,” said Merrill. “The research provided by PSU helps everyone 
involved, from parents, to educators, to community partners, make 
decisions based on what the data tells us and use the data in more 
meaningful ways.”
Reports from Green’s group show the program leading to 
improvements in early literacy, numeracy, and socio-emotional 
skills for participating children. That includes Latinx children and 
children who are of Asian and Pacific Island descent. There have also 
been substantial gains in family engagement in children’s education 
in the Earl Boyles community. Green and Merrill discuss Early 
Works, student gains, and the program evaluation in a podcast 
produced by the Children’s Institute and available on the Institute’s 
website: www.childinst.org.
“Early Works has helped us develop and implement community-
driven strategies at Earl Boyles that have transformed the school into 
a neighborhood center,” said Ericka Guynes, Principal at Earl Boyles 
and a PSU alumnus. “It’s had a profound impact on the way the 
school operates and interacts with the community. The partnerships 
we’ve formed with the Children’s Institute and PSU have helped the 
school and the community identify and address critical needs. And 
that’s powerful. The partnership has changed the trajectory for our 
children and our families.”
The period from birth through third grade has long-term effects 
on the lives of children, affecting everything from educational 
attainment to future earnings and health. Social and health 
disparities, however, can create barriers that impede a child’s 
readiness for school. The Children’s Institute Early Works initiative 
at Earl Boyles Elementary School in Southeast Portland and its 
sister program at Yoncalla Elementary School in Yoncalla, Oregon, 
have convened over a dozen partnering organizations dedicated 
to providing wraparound support services to families with young 
children in the schools’ catchment areas and communities. Guided 
by the Center for Improvement of Child and Family Services’ 
evaluation of what works and where there are opportunities for 
improvement, the Early Works community of partners have 
transformed the school into a village. That village is capable of 
addressing the social and health disparities that negatively affect 
family stability and school readiness, helping put children in 
Southeast Portland’s Powellhurst-Gilbert neighborhood on track for 
success in school and throughout life.
Supporting Oregon’s Early 
Childhood Workforce
The Oregon Center for Career Development in Childhood 
Care and Education works with practitioners, trainers, the 
state, and foundation partners to promote quality care 
and education for Oregon’s youngest residents and their 
families.
By Shaun McGillis
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Back in 2012, former governor John Kitzhaber announced that by 2025 the State of 
Oregon would “have a 100 percent high school graduation rate.” The state had recently 
enacted ORS 350.14, a bill that set a high bar for educational attainment. By 2025, the 
statue stipulates, 40 percent of students completing their education will have a bachelor’s 
degree or higher, 40 percent will have a degree or certificate from a community college, and 
the remaining 20 percent will have finished high school.
Statewide high school graduation rates improved between 2012 and 2017, but the 
numbers are still far below the 100 percent graduation rate the state wants to achieve 
by 2025. Attaining the goal of graduating each student enrolled in Oregon schools will 
require the concerted efforts of everyone involved in the education system, from students 
and their families to communities, school districts, state and federal agencies, and the 
business and non-profit sectors.
The Oregon Center for Career Development in Childhood Care and Education 
(OCCD) within Portland State University’s Graduate School of Education is one of those 
organizations. The OCCD promotes quality childhood care and education for Oregon’s 
children and families by providing professional development systems for practitioners 
in the early childhood (ages birth through twelve) workforce. For twenty-five years the 
center has worked in close collaboration with partners including the Oregon Department 
of Education’s Early Learning Division, the Oregon Community Foundation, the Ford 
Family Foundation, and the Early Learning Funding Circle to professionalize the state’s 
field of childhood care and education.
The OCCD serves roughly 24,000 childhood care and education providers working in 
state-licensed facilities, offering services including scholarships to pursue professional 
development opportunities, credentials, and certifications. The Oregon Registry, a 
statewide program administered by the center, documents, stores, and recognizes the 
professional achievements of practitioners and provides access to opportunities for 
professional development and continuing education. The registry also serves as an essential 
data-gathering tool that supports decision-making and policy creation at the state level.
Working with the state’s Early Learning Division, OCCD develops standards for 
professional achievements along with a twelve-step “Career Lattice” designed specifically 
for practitioners. The center’s Oregon Registry Credential Program recognizes professionals’ 
specialized knowledge, skills, and achievements. The center also created and supports a 
trainer program to assure trainers in the early childhood care and education field across the 
state can deliver quality curricula to a culturally and linguistically diverse workforce.
“The goal of the center is to help raise the quality of early care and education for children 
and families in Oregon,” said Pam Deardorff, the center’s director. “To do that, we have 
to provide professional development opportunities to the people who are working with 
children throughout the state. We also need to collect data allowing us to answer some 
basic questions about the workforce to inform policy and investment decisions.”
The OCCD is a statewide leader in efforts to professionalize the childhood care and 
education workforce and ensure equal access to professional development opportunities 
for early learning and after-school providers no matter where they are in Oregon. Through 
the services the center offers and the data it collects, analyzes, and reports on, the state is 
prepared to reach goals like providing access to quality early childhood learning experiences 
and improving school readiness for children and families.
Making strides in improving early childhood care and education is critical if the state is to 
achieve its goal of graduating 100 percent of each high school cohort beginning in the year 
2025. As OCCD Director Deardorff put it, investing in developing a high-quality early 
childhood care and education workforce will improve outcomes for children and families, 
the long-term effects of which could help the state realize its ambitious 40-40-20 goal.
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What’s it Like for Kids Transitioning from Preschool to 
Kindergarten, and Why Does Having an Answer Matter?
Can a study of children’s experiences as they transition from preschool to kindergarten 
lead to systemic changes in Portland schools that help kids retain the benefits of 
a pre-K education? Researchers at Portland State University have partnered with 
Portland Public Schools to find out.
Every year, thousands of young Oregonians from economically 
disadvantaged backgrounds have the opportunity to attend 
preschool through publicly-funded programs like Head Start and 
Oregon Pre-kindergarten. Children participating in these programs 
demonstrate gains in school readiness across measures including 
language, literacy, and math skills, as well as cognitive, social, and 
emotional development. They also arrive in kindergarten better 
prepared than their peers who did not attend preschool, according 
to the 2017 Oregon Preschool Legislative Report.
Though it’s clear preschool enhances kindergarten readiness, 
evidence of positive long-term effects is mixed, with some recent 
studies suggesting gains made in preschool settings are short-lived 
and may not last beyond the first year of school. According to 
Dr. Andrew Mashburn, a developmental psychologist and expert 
in children’s school readiness at Portland State University, recent 
research on the longitudinal effectiveness of preschool presents 
challenges for advocates of early childhood education.
“We know pre-K and Head Start benefit kids entering 
kindergarten,” Mashburn said. “We don’t want to see those benefits 
fade away after a few months or a year. Ideally, the positive impacts 
of preschool would carry over throughout life. But when we 
encounter a growing body of research indicating that those benefits 
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are only temporary, we need to understand why the effects may fade 
away over time and what we can do to maintain, or even prolong 
them.”
One factor that may contribute to diminishing benefits of preschool 
is a lack of alignment between programs like Head Start and 
public schools. Redundancies in curriculums, a lack of information 
exchange, and policy discrepancies could all contribute to a 
misaligned early childhood education experience, resulting in a 
loss of gains for children who attend preschool. With the goal of 
providing better support to Oregon’s young learners, communities, 
foundations, and school districts, including Portland Public 
Schools, are coming together to open a dialogue around deepening 
the ties between preschool and kindergarten through third-grade 
classrooms. Mashburn, who has a long history of collaboration with 
Portland Public Schools, is one of many engaged in the process of 
bringing stakeholders together to identify strategies that support the 
needs of children and families as they make the leap from preschool 
to kindergarten.
In support of Portland Public’s efforts to align education experiences 
from preschool through third-grade, Mashburn is working with 
co-investigator and fellow PSU psychology department faculty 
member, Dr. Karlyn Adams-Wiggins. Adams-Wiggins is a 
developmental psychologist and expert in academic achievement 
motivation and adolescent development. Together the researchers 
are following roughly 400 kids as they make the transition from 
preschool to kindergarten.
“We’re now working with Head Start centers throughout the city to 
get a snapshot of the experiences kids have in preschool, and in the 
fall, we’ll be gathering the same information from the kindergarten 
classrooms the children transition into,” Mashburn said. “That will 
help us identify the discontinuities in kids’ experiences in Head 
Start classrooms and kindergarten classrooms within the district. 
We can then bring that information to everyone involved and say, 
‘this is what we see in these classrooms,’ and ‘this is where there’s an 
opportunity for closer alignment between the systems.’”
By observing classrooms and surveying teachers, Adams-Wiggins 
and Mashburn will develop descriptions of factors involved in 
classroom experiences such as levels of academic focus, class 
structure, quality of teacher/student interactions, and emotional 
support in preschool and kindergarten settings. Identifying 
overlaps and discontinuities in student experiences will highlight 
opportunities to better align preschool through third-grade 
classrooms that could improve the transition experience. In 
addition to classroom experiences, the research team is interested in 
investigating sociocultural factors outside of school that may affect a 
child’s transition. To identify some of the challenges students might 
face and the cultural assets they and their families might draw upon 
that support early childhood learning, Mashburn and Adams-
Wiggins also plan on interviewing parents of some of the children 
they’re following to gain a better understanding of their experiences 
and stories.
“We’re interested in learning more about the role of students’ 
cultural backgrounds in relation to the transition from preschool 
to kindergarten,” Adams-Wiggins said. “One of the benefits of this 
study is that we can identify some of the strengths that Portland 
students are bringing into the classroom in terms of familial 
and cultural assets. So, it’s not just about what’s happening in 
the classroom; it’s about what’s happening at home and in the 
community. Collecting that data will help us as we start thinking 
about the variety of strategies we might develop to support the 
needs of children, and students of color, in particular.”
An improved understanding of the discontinuities students 
transitioning from preschool to kindergarten experience as they 
enter the public school system could help educators and advocates 
of early childhood education improve systems of support for 
children. So, too, could identifying barriers and challenges children 
and families face, and recognizing cultural resources that support 
the transition process. Mashburn and Adams-Wiggins are providing 
Portland Public Schools and other partners working to align 
preschool through third-grade classrooms the information they 
need to develop strategies that support access to quality, consistent 
early childhood learning experiences. Over time, aligning systems 
to reduce redundancy in curriculums, provide supplementary 
instruction, and bringing policies in line could result in students 
experiencing fewer road bumps as they make the challenging 
transition from preschool to kindergarten, and that might help the 
state’s youngest learners retain some of the beneficial gains made 
during their preschool experiences.
(Images courtesy of Portland Public Schools)
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PSU Students Work with City to Uncover 
History of Housing Segregation in Portland
In pursuit of more equitable policies, the City of Portland 
is partnering with PSU students to uncover historical 
patterns of housing discrimination.
For decades, Portland’s Albina neighborhood 
was the heart of the city’s African-American 
community because racist housing policies 
kept them out of other parts of the city. 
Dozens of black-owned shops, restaurants, 
and jazz clubs thrived there, even as banks 
continued to redline the area.
Then the city declared the area blighted, 
launching highway construction and urban 
renewal projects that displaced many 
residents.
Gentrification has come and now a 
whole different scene has emerged on 
North Williams and Mississippi Avenues. 
The neighborhood of trendy bars and 
restaurants, bike shops, and yoga studios 
is increasingly home to white millennials, 
or “hipsters,” as longtime black residents 
continue to be pushed out by rising rents.
City officials acknowledge that the effects 
of racist housing policies still linger today. 
As they seek to address a citywide housing 
crisis, they are partnering with Portland 
State University students to uncover 
historical patterns of housing discrimination 
so they can take steps to redress them and 
create more equitable policies.
During the spring term, students from a 
history course in PSU’s College of Liberal 
Arts and Sciences researched discriminatory 
housing policies such as restrictive covenants 
and other planning tools that were used 
by government, landowners, realtors, and 
neighborhood associations to enforce racial 
segregation.
“It’s important to understand history so 
we don’t repeat it,” said Ryan Curren, a 
project manager in the city’s Bureau of 
Planning and Sustainability. “The patterns 
of racial segregation that we see today and 
the patterns of displacement aren’t natural. 
Decisions were made that led to these 
outcomes and that gives me hope that the 
government and private sector can choose 
to undo that and we can address these 
disparities.”
The project, a collaboration between PSU’s 
history department and the city of Portland, 
coincided with two milestones: the 50th 
anniversary of the passage of the Fair 
Housing Act, the landmark federal act that 
prohibited discrimination in housing, and 
the 70th anniversary of the Vanport Flood, 
which displaced many blacks and left them 
with few options for housing.
Curren first approached PSU history 
professor Katy Barber with the class project 
idea last year. It’s based on the University of 
Washington’s Seattle Civil Rights and Labor 
History Project, which, he says, served as a 
valuable resource for city officials as part of 
their planning efforts. He hopes the PSU 
findings can be just as useful here.
“We would refer to the history of these 
neighborhoods that were receiving 
infrastructure and land use planning,” said 
Curren, who worked in Seattle’s housing 
office before coming to Portland. “Having 
that understanding helped build trust.”
What are covenants?
Covenants or rules were written into deeds 
or leases, limited what the owner could do 
with or on the property.
For example, a covenant might say that a 
property was for residential use only and 
livestock wasn’t allowed.
Many covenants also included race 
clauses, prohibiting the purchase, lease or 
occupation of a property by a particular 
group of people.
They were not only mutual agreements 
between property owners in a neighborhood 
not to sell to certain people, but were 
agreements enforced through real estate 
boards and neighborhood associations.
The U.S. Supreme Court in 1948 made 
restrictions based on race or religion 
unenforceable, but the practice remained 
commonplace.
It was not until 1968 that the inclusion 
of racially restrictive covenants into deeds 
was deemed illegal with the passage of the 
federal Fair Housing Act.
Some examples of the language in racial 
covenants from Portland homes include:
“No race or nationality other than those of 
the Caucasian or White race shall occupy 
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any dwelling on any lot. This Covenant, 
however, shall not prevent occupancy 
by domestic servants of a different race 
or nationality, employed by an owner or 
tenant.” – From Paddock Gardens, present-
day Cully neighborhood
“Said property shall not be used or 
occupied by Chinese, Japanese or Negroes, 
except as domestic servants.” –From Dixon 
Place, present-day Sabin neighborhood
Mapping segregation
Greta Smith, a PSU graduate student 
who has been interning with the city 
as part of the project, has been tasked 
with uncovering restrictive covenants, 
a challenging undertaking given the 
difficulty of identifying which deeds have 
them. She’s pored over records and maps, 
but has found the most success with 
crowdsourcing.
So far, Smith has gathered 20 covenants—
both from fellow historians and residents 
who have sent them to her—but there are 
likely hundreds, if not thousands, more. 
Though no longer enforceable, many of 
them remain in deeds, but people don’t 
even think to look.
The city is building an interactive map that 
shows the locations and provides links to 
the covenants. It’s sparse now, but Curren 
and Smith expect patterns to emerge as 
more are uncovered.
Smith said she’s curious to see if there’s a 
correlation between the neighborhoods 
with covenants and the redlining maps 
that were drawn up in the 1930s. 
Surveyors with the federal Home Owners’ 
Loan Corporation drew lines on maps 
and colored neighborhoods to separate 
“hazardous” (red) and “declining” 
(yellow) from “desirable” (blue) and 
“best” (green). Smith suspects that the 
green neighborhoods were likely those 
with covenants because there was a belief 
cultivated and promoted by real 
estate agents and developers that 
the presence of blacks and other 
minorities would hurt property 
values.
“Restrictive covenants and 
other racist tools really acted as 
an impediment to housing for 
people of color over the long term 
and hindered many from accumulating 
wealth through property ownership,” 
Smith said. “It’s important for us to take 
a look at the way that we’ve segregated 
our city and how we’ve disinvested certain 
communities of people, particularly black 
people, in our city, because this has direct 
correlations to our current housing crisis.”
Take Vanport and Albina as examples. 
Portland’s black population grew 
significantly during World War II as 
shipbuilding jobs drew thousands of 
people to the area. Restrictions largely 
confined black families to Vanport, but 
when the Columbia River flooded in 
1948, the residents of Vanport were 
displaced and many blacks moved to the 
city’s Albina neighborhood because they 
had few other choices.
Many were displaced again with the 
construction of Veterans Memorial 
Coliseum, Interstate 5, and Emanuel 
Hospital.
“On the surface, it looks like people got 
shoved out of North Portland because they 
didn’t own their own homes or couldn’t 
afford the rents,” Barber said. “But really 
what we’re looking at is: the city has a 
series of choices it can make, and when it 
supports some types of development over 
others, we end up with a Williams Avenue 
that looks very ritzy now and doesn’t 
reflect its recent past at all in terms of 
who’s living there.”
Barber’s class will continue to build on 
the work of Smith, PSU urban planning 
professors Karen Gibson and Lisa Bates, 
and other historians—with the goal of 
telling a more comprehensive history of 
Portland’s residential segregation. Possible 
projects could include creating a website 
or pamphlet, collecting oral histories, and 
researching stories of resistance.
The class also partnered with the Vanport 
Mosaic Festival, which took place from 
May 25 to 28, to gather more information 
and publicize their efforts.
The hope is that the project will better 
inform both the public and the city.
Past shapes the future
Kim McCarty, housing program 
coordinator in the city’s Bureau of 
Housing, said it’s important for the city 
to understand the historical context as 
it works to “affirmatively further fair 
housing.” Communities that receive federal 
housing money are required to complete an 
Analysis of Impediments to Fair Housing 
to analyze their housing patterns and take 
actions to overcome segregation, promote 
fair housing choice, and foster inclusive 
communities.
“We’re proactively looking at what the 
current barriers are to housing choice and 
access and it’s important to understand 
how those barriers might relate back to 
a historic discrimination and how that 
discrimination might be playing out in the 
present day,” McCarty said.
She also said that zoning rules might 
appear to be race-neutral, but decisions 
about lot sizes in a certain neighborhood 
or where single-family homes are built as 
opposed to apartment buildings could have 
been influenced by earlier racist policies or 
have the same impact as intentional racial 
discrimination.
Curren said the city’s goal is to create 
meaningful and affordable housing choices 
across the entire city, not just in certain 
neighborhoods.
“People with lower incomes should have 
a true choice of where to live, whereas in 
the past, they didn’t, and today, they still 
don’t,” he said. “That’s why the history 
is helpful to inform new policy and 
investments.”
Anyone with a racially biased restrictive 
covenant is encouraged to contact Greta 
Smith at pdxhst@pdx.edu.
Images: Opposite page: Albina neighborhood in 1962. 
(Image courtesy the Oregon Historical Society). This page: 
Excerpts from covenants that PSU graduate student Greta 
Smith has uncovered during her research.
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PSU Students 
Prepare 
to Send a 
Satellite to 
Space
At Portland State University, a multidisciplinary team of 
students and faculty is in a race against time to launch a 
satellite into space.
By Shaun McGillis
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For many of us who grew up watching NASA send astronauts into space, the image of a spacecraft poised on the launch 
pad, silent but for the iconic countdown to 
liftoff, has become an indelible artifact of 
popular culture.
While a superb exercise in showmanship, 
the countdown was not a NASA creation. 
In fact, the Austrian filmmaker Fritz Lang 
introduced the device to world audiences 
in his 1929 film Woman in the Moon. 
NASA rocket scientist Wernher von Braun 
was a fan of the film and suggested the 
space agency use countdowns to elevate the 
spectacle and heighten the drama of rocket 
launches. It’s a tradition that continues to 
this day.
In a room in the Engineering Building 
at Portland State University, a clock is 
counting down the moments until the 
launch of the first satellite designed 
and built entirely in Oregon. Called 
OreSat, the project is a part of NASA’s 
CubeSat Launch Initiative. A CubeSat is 
a “nanosatellite” shaped like a cube with 
base dimensions of 10x10x11 centimeters. 
The initiative provides high schools and 
universities the opportunity to send 
these small satellites to the International 
Space Station (ISS) where astronauts 
deploy them into orbit. The program 
offers students, teachers, and researchers 
across the U.S. a low-cost option for 
conducting scientific investigations and 
technology demonstrations in space while 
gaining hands-on experience developing 
technologies for spaceflight.
At PSU, the Portland State Aerospace 
Society (PSAS) is taking on the challenge 
of designing, testing, and building a 
nanosatellite. If all goes according to plan, 
PSAS will hand the satellite over to NASA 
in the summer of 2019 for a launch later 
that fall.
No stranger to rocket launches, PSAS 
is a student-run aerospace engineering 
collaborative that designs, manufactures, 
and launches rockets. PSAS membership 
includes students, faculty members, and 
alumni representing departments from 
across PSU.
“PSAS builds rockets from the ground 
up,” said Andrew Greenberg, a research 
associate in the department of Electrical 
and Computer Engineering and advisor to 
the OreSat project, pointing to the long, 
cylindrical frame of PSAS’s next-generation 
rocket. “One day it occurred to us that the 
flight computer we’d designed to pilot our 
rockets was essentially a nanosatellite with 
a few missing systems. So, we thought, why 
not submit a proposal to NASA and build 
a satellite.”
NASA accepted that proposal, and now the 
countdown to launch is on. As part of the 
project, PSAS has established three primary 
missions. Their first mission is to support 
science, technology, engineering, and 
mathematics (STEM) education in K-12 
schools throughout the state. The second 
is to study whether and how high-altitude 
cirrus clouds contribute to global climate 
change. Finally, the team plans to field test 
new technologies developed at PSU and by 
PSAS’s partner in the OreSat project, Alta 
Devices, a California-based producer of 
innovative solar technologies.
PSAS’s first mission, “OreSat Live,” will 
provide a space-based STEM outreach 
program to K-12 students throughout 
Oregon. Using DxWi-Fi, a long-range, 
Wi-Fi-based armature radio link pioneered 
at PSU, OreSat Live will stream a live 
feed from space directly to any Oregon 
school that builds or purchases an 
open-source, low-cost, easy to assemble 
hand-held receiver. Making the receiver 
will provide students an opportunity to 
engage in novel electrical and computer 
engineering experiences related to 
spaceflight and telecommunications. To 
support further classroom learning, PSAS 
has partnered with Oregon STEM Hub, 
which is developing an OreSat curriculum 
to increase learning opportunities in 
classrooms.
“One of the best outcomes of the OreSat 
project is that we’ll be providing students 
throughout Oregon hands-on engineering 
experiences,” said Rhiana Mungin, a 
first-year mechanical engineering graduate 
student whose job it is to make sure 
the satellite’s systems can withstand the 
extreme temperature fluctuations of space. 
“Students in schools that build or purchase 
a hand-held ground station will be able to 
go to our website and schedule an OreSat 
flyover. During the flyover, we’ll position 
the satellite’s camera to get a close-up of 
their school from orbit. They’ll be able to 
live stream the image from space.”
In partnership with University of Oregon 
physics professor Dr. Greg Bothun, 
OreSat’s second mission is to study high-
altitude cirrus clouds. Equipped with a 
Cirrus Flux Cam, an astronomy camera 
with an optical filter wheel system designed 
by Dr. Bothun to image the optical flux of 
sunlight reflected off the clouds, OreSat 
will collect data on the infrared radiation 
these clouds absorb. That data will then be 
checked against ground-based observations 
to estimate the potential impact of cirrus 
clouds on climate change. Results from 
the study will inform the development of 
future climate models.
OreSat’s final mission is to demonstrate 
three technologies. The first is the long-
range DxWi-Fi radio communications 
system designed at PSU. The team will also 
test a new solar cell for spaceflight designed 
and manufactured by Alta Devices. The 
third technology is the skeleton of the 
satellite itself, the OreSat Bus, an open-
source, modular card/backplane system 
designed by PSAS.
In the fall of next year, ninety years after 
Fritz Lang introduced the world to the 
countdown, the OreSat will lift off, bound 
for the ISS. For members of PSAS, the race 
to space is on. Through partnerships with 
organizations including Oregon IEEE, Alta 
Devices, Osh Park, and the Oregon Space 
Grant Consortium, among others, the 
group is raising they funds they’ll need to 
finish designing, building, and testing the 
OreSat before its 2019 launch date.
According to Risto Rushford, a PSAS 
member and PSU undergraduate studying 
supply chain management, the open-
source nature of the project embodies the 
ethos of PSAS. “We’re paving the way 
to democratize space,” Rushford said. 
“By making our work freely available to 
others interested in developing satellites 
and satellite technologies, we’re making it 
easier for others to build satellites while 
advancing the state-of-the-art in the field.” 
In doing so, the Portland State Aerospace 
Society is putting its own out-of-this-
world spin on the university’s motto, “let 
knowledge serve.”
Image: CubeSats are a new, low-cost tool for space science 
missions. CubeSats are designed to take narrowly targeted 
scientific observations, with only a few instruments, often 
built from off-the-shelf components. (Image courtesy 
NASA)
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Explore Portland’s neighborhoods and 
you’ll likely come across the occasional 
house displaying a “Certified Backyard 
Habitat” sign. Urban gardens with this 
certification—and there are over 4,500 
of them in the metro region—have met 
a series of strict standards established by 
the Audubon Society of Portland and the 
Columbia Land Trust and are recognized 
for efforts that promote a healthier city for 
people and wildlife.
If the City of Portland had a backyard, 
it would be our public parks and green 
spaces. And just as not every backyard 
provides the best habitat for wildlife, 
not every park is ideal for plants and 
animals native to the region. According 
to Dr. Michael Murphy, an ecologist and 
ornithologist, some of the best wildlife 
habitats in the city are in forested parks 
with abundant canopies and limited 
infrastructure. Murphy is a biology 
professor at Portland State University. His 
research focuses on the population biology 
of vertebrate animals generally and of 
birds in particular.
For much of the past decade, Murphy 
has studied native birds like the spotted 
towhee (pictured above) and woodpeckers 
living in local parks including Forest Park, 
the Smith and Bybee Wetlands Natural 
Area, Thousand Acres Park, Mts. Tabor 
and Scott, and Kelly Point, among others. 
Murphy’s research seeks to answer several 
questions critical to the conservation of 
species within forested city parks and the 
preservation of regional biodiversity and 
urban forest health.
The species Murphy studies provide 
essential ecosystem services that support 
the web of life that makes our forested 
parks what they are. Ground-nesting 
towhees control insect populations and 
are preyed upon by animals further up 
the food chain, while woodpeckers are 
environmental engineers whose feeding 
and nesting habits result in other species 
gaining access to food and shelter.
“Our research is concerned with the 
population biology of birds living deep 
within and on the edges of city parks,” 
Murphy said. “So, how much 
space do they need to be 
successful? How many offspring 
are produced and how many 
adults survive? By answering 
these questions, we can get 
at the bigger question: are 
populations self-sustaining?”
Nowhere is the balance 
between populations of the 
city’s forest-dwelling birds 
and its human residents more 
tenuous than at the interface 
of urban development and 
forested parks. As Murphy 
noted, the edges of parks can 
be dangerous places for birds. 
Microclimatic changes, invasive 
species, domesticated predators, 
and light and noise pollution 
all impact reproduction and survival rates 
for the birds and other animals that make 
their homes at the edges of these parks. 
But there are potential benefits to nesting 
in these areas as well, including increased 
access to food and water from bird feeders 
and baths during the warm, dry summer 
months and the potential to encounter 
mates. According to Murphy, life on the 
edge can be dangerous, but some species, 
like the towhee, manage despite the risk.
“The metro region is projected to double 
its population in the coming decades, and 
if we want to preserve the species of birds 
living in our forested parks, we’ll need 
to know what they require to survive in 
our urban environments,” Murphy said. 
“The work we’re doing in our city parks 
can help inform planners tasked with 
making sure the city grows in such a way 
that doesn’t result in critical loss of habitat 
or biodiversity that could fundamentally 
change these unique ecosystems.”
A growing body of research indicates 
forested parks provide a range of benefits 
from improvement in human health for 
city dwellers and reduced urban heat island 
effects to ameliorations in air quality, storm 
water collection, and much more. But like 
all ecosystems, urban forests are fragile and 
often intimately linked to the surrounding 
urban landscape. An understanding of 
the population biology of species living 
within these habitats can help us measure 
the health of our city parks and that 
knowledge, in turn, can be used to promote 
a healthier city for all humans and wildlife.
Portland’s Forested Parks are for the Birds
Portland State’s Dr. Michael Murphy studies the 
population biology of native birds living in the city’s 
forested parks to gain a better understanding of what 
species need to survive in an urban setting.
By Shaun McGillis
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When toxic heavy metals were detected in 
the air around Bullseye Glass in Southeast 
Portland in 2016, there was a flurry of 
media attention and activity, focusing 
public scrutiny on air quality. However, 
while toxic metals are indeed a threat to 
health, they are easier to deal with than 
a more pervasive air quality issue: diesel 
pollution.
“Metals pollution can be cleaned up by 
putting the equivalent of a vacuum cleaner 
bag on the emissions source,” says Linda 
George, the Portland State University 
atmospheric chemist, who has become 
the face of air pollution research in the 
city. “But diesel is the biggest source of 
air toxics health risk in Portland—we 
think. But there is no inventory of diesel 
pollution sources. We just don’t track that 
data.”
Bolstered by a new $466,276 grant 
from the U.S. Environmental Protection 
Agency, working with the Oregon 
Department of Environmental Quality, 
George and her colleagues in the 
university-community collaboration 
known as BREATHE Oregon will work 
to improve our understanding of what 
diesel emissions look like in the Portland 
region. They plan to create maps of the 
most affected neighborhoods and arm 
community activists with information 
about what’s in their air.
A collaboration between higher education 
and grassroots organizations, BREATHE 
Oregon started in 2017 with the aid 
of a grant from the Meyer Memorial 
Trust. Partners include the PSU Institute 
for Sustainable Solutions (ISS), the 
Lewis & Clark Law School’s Northwest 
Environmental Defense Center, and the 
nonprofit Neighbors for Clean Air.
George, Professor of Environmental 
Science and ISS Faculty Fellow, spent 
much of BREATHE Oregon’s first year 
measuring metals-based air toxics but is 
now pivoting to focus on diesel.
Sources of diesel pollution are difficult to 
monitor: trucks are mobile, constructions 
sites come and go, and freight shipping 
is intermittent. George’s newest research 
project will focus on identifying the 
signature of different diesel sources and 
mapping those sources to determine 
which neighborhoods are most at risk for 
diesel-spiked air pollution. BREATHE 
Oregon partners Neighbors for Clean 
Air, OPAL, and Verde will then bring 
that information to community activists. 
George says the project is unique and will 
be of interest to any port city looking to 
get a handle on diesel pollution. It is also 
a timely focus for Oregon.
“California and Washington have strict 
rules about diesel emissions in effect 
that are sending dirty diesel engines to 
Oregon,” George says. “If we are not 
paying attention it is going to get worse 
and not better.”
“Strong community advocacy is going to 
be the only driver of any change,” says 
Mary Peveto, president of Neighbors for 
Clean Air. “We have got to make sure the 
communities are engaged and equipped 
with the best information about risk and 
real solutions.”
After a year spent on research and 
putting together a toolkit for community 
engagement, BREATHE Oregon is rolling 
out a series of community events and a 
set of focus groups to begin the process of 
educating neighborhoods about air quality 
and arming them with the latest research.
The first BREATHE Oregon event, 
Deconstructing Diesel, took place in 
March and brought together citizens, 
elected officials, and researchers to address 
the issue of diesel pollution. Planning has 
already begun for additional events this 
summer and fall.
“We are starting to roll out the public 
engagement piece of BREATHE Oregon,” 
Peveto said. Neighbors for Clean Air 
is working with neighborhood groups 
that represent some of the lower income 
neighborhoods that are the most impacted 
by poor air quality, funneling money, 
research, and other resources to their 
existing efforts toward clean air. Partners 
include Verde, OPAL, and Green Lents.
“We are there to help strengthen the 
advocacy work that they are already 
doing,” Peveto said.
Vivek Shandas, Professor of Urban Studies 
and Planning and an ISS Faculty Fellow, 
led what he calls the “systems analysis” for 
BREATHE Oregon, researching local air 
quality management agencies across the 
country to learn how they are structured 
and how they apply regulatory and non-
regulatory approaches.
Now Shandas and his team are looking at 
how communities across the country are 
finding innovative ways to address diesel 
pollution. They will develop an online 
platform to describe sources of diesel and 
provide tools for engagement on the topic.
“Every community will have different 
ways of reducing their exposure,” Shandas 
said.
This summer, BREATHE Oregon will 
work with Brianne Suldovsky, Assistant 
Professor of Communications and ISS 
Faculty Fellow, to help determine the best 
way to get scientific data into the hands of 
grassroots community organizers and city 
residents most likely to be affected by air 
pollution.
ISS, a platform for university-community 
collaboration, employs a project manager 
for BREATHE Oregon and has provided 
other forms of support. Initially funded 
as a two-year project, BREATHE Oregon 
partners are seeking funding to extend it 
further.
“It is essential that this kind of smart and 
passionate community-based advocacy live 
on,” Peveto said.
BREATHE Oregon 
Takes Aim at Diesel 
Pollution
By Christina Williams
Dr. Linda George
Tribal members, PSU Professor 
Help Revegetate Nevada Low-level 
Radioactive Waste Site
In a unique project, the U.S. Department of Energy’s (DOE) 
Environmental Management Nevada Program is working with 
Nevada’s Desert Research Institute (DRI), Portland State University 
and members from 16 Native American tribes to restore native 
plants to an area of the Nevada National Security Site (NNSS, 
formerly the Nevada Test Site, the location of nuclear testing from 
1951 to 1992) where for decades the nation has disposed low-level 
radioactive waste.
Researchers are optimistic that a new approach combining 
Indigenous traditional ecological knowledge with restoration 
ecology best practices will be more successful than previous efforts 
to revegetate the acreage.
The project is focused on a 92-acre portion of Area 5, located at the 
southeastern portion of the NNSS, which has been used for disposal 
of low-level radioactive waste such as contaminated tools, protective 
clothing, medical items, and laboratory supplies. The revegetation 
of this portion of NNSS is required as part of a compliance order 
between Nevada and federal officials.
“There are 16 tribes that consider this land to be their ancestral 
territory,” said Jeremy Spoon, Ph.D., a professor at PSU’s College 
of Liberal Arts and Sciences whose research focuses on Indigenous 
peoples and their aboriginal environments. “And when you’re 
Indigenous to a place as unique as this, you wouldn’t leave it alone 
and say, ‘Let’s move on to land that’s in better shape.’ The land is 
a relative; it’s an important piece of their heritage and also part of 
their future. The tribes are committed to making sure that this land 
is brought into balance from their perspective.”
Spoon has helped facilitate a relationship between the Consolidated 
Group of Tribes and Organizations and the DOE since 2010 and 
was recruited by the DRI-led research team because of his expertise 
in ethnoecology, the study of how people relate to their natural and 
cultural environments.
Michael Clifford, Ph.D., an assistant research professor of ecology 
at DRI, is working with Spoon and a committee made up of six to 
nine tribal members from three ethnic groups—Southern Paiute, 
Western Shoshone and Owens Valley Paiute/Shoshone—as well 
as Richard Arnold, the American Indian Program Coordinator 
and spokesperson for the Consolidated Group of Tribes and 
Organizations.
In 2016, the research team began examining the site and providing 
recommendations to restore the acreage to a creosote bush scrub 
habitat.
Spoon describes his role on the project as an ambassador or 
translator.
“I’ve been working with the tribal members to figure out how their 
traditional restoration techniques and knowledge can be translated 
into formal recommendations that [the DOE] can actually use,” 
he said. “My job is help create actionable next steps that hopefully 
produce positive results for everyone involved.” 
One of Spoon’s primary roles is also to make sure that tribal 
members have the appropriate space to perform traditional spiritual 
and cultural practices and are given opportunities to provide input 
on the research design and fieldwork at the revegetation location.
In December 2017 and early April 2018, the research team moved 
forward with the planting of 38 test plots and is currently evaluating 
how different environmental and agricultural factors such as seed 
or transplant types, traditional planting practices, soil preparations 
and irrigation techniques can combine to produce a successful 
restoration design. 
Tribal members will regularly collect data and make a 
recommendation on the most appropriate methods to best restore 
the land. Their hope is that by first restoring the native vegetation, 
wildlife will then return to the area. Successful revegetation of the 
land with native plants will also support soil health, reduce dust 
impacts, and enhance overall ecological health throughout this 
portion of the NNSS.
“We’re also including intangible aspects of land management that 
generally do not exist in Western agriculture and restoration,” Spoon 
added. “We’re spiritually preparing the land, blessing the seeds and 
transplants, as well as maintaining continuous human interaction 
with the land.”
The research team hopes to develop a model that can be replicated 
elsewhere, including other areas of the NNSS.
“If we can be successful here, it will set a baseline for future projects 
that integrate local knowledge from the Indigenous people into 
environmental conservation and restoration best practices,” Spoon 
said.
By Cristina Rojas
Image: PSU anthropology professor Jeremy Spoon, left, and Richard Arnold, spokesman of 
the Consolidated Group of Tribes and Organizations, are pictured at the site.
29   •   Research Quarterly Review Vol. V, 1
Research Review Vol. V, 1   •   30
The Chemistry of “Vaping”
A team of researchers at Portland State University are revealing the 
potentially harmful chemistry of vaping e-cigarette liquids.
By John Kirkland and Shaun McGillis
A pair of recent studies by a team of researchers 
at Portland State University investigating the 
chemistry of vaping e-cigarette liquids highlight 
the potential health risks of the popular 
alternative to smoking traditional cigarettes.
In 2015, PSU chemistry professors David 
Peyton, Robert Strongin, James Pankow, and 
others published an article in the New England 
Journal of Medicine showing the presence of 
previously undiscovered forms of formaldehyde 
in e-cigarette vapor. The study revealed that 
e-cigarette vapor could contain the new types of 
formaldehyde at levels 5 to 15 times higher than 
the formaldehyde in regular cigarettes when the 
researchers set the heating element of the vaping 
device used in the study to high.
Formaldehyde is a known carcinogen. Unlike 
gaseous formaldehyde, the newly discovered 
compounds are bound to particulates in 
the e-cigarette aerosols, enabling them to 
embed more deeply in the lungs than gaseous 
formaldehyde.
The 2015 study drew criticism from e-cigarette 
advocates, who said that the high settings would 
produce an unpleasant taste and therefore would 
be avoided by the vast majority of e-cigarette 
users.
In a new study, published in the journal 
Scientific Reports, Peyton and Strongin found 
that even when e-cigarettes operate at lower, 
more commonly used heat settings, both gaseous 
formaldehyde and the new formaldehyde 
compounds were detectable at levels above 
OSHA workplace limits. Strongin said this raises 
concerns about the overall risks of e-cigarette use.
“In 2016, more than nine million Americans 
were current e-cigarette users, including more 
than two million U.S. middle and high school 
students,” Strongin said. “It is concerning if even 
a minority of users cannot properly control the 
e-cigarette-device intake of formaldehyde and 
related toxins.”
In a second study, published in Chemical Research 
in Toxicology, Peyton and Ph.D. student Anna 
Duell present methods for measuring levels 
of free-base nicotine in e-cigarette liquids and 
vapor, levels of which produce harshness upon 
inhalation.
The study presents the results of analyses of 11 
commercially available flavors of e-cigarette 
liquids from brands including industry leader 
JULL. Among the samples tested, the free-base 
portion of JULL's “Fruit Medley” and "Crème 
Brulee" flavors were among the lowest. The 
JULL fluids are also set apart by their high total 
nicotine levels. This combination of low free-base 
nicotine levels with high total nicotine levels may 
be one reason for the brand's popularity.
As Peyton put it, in many e-cigarette liquids on 
the market, nicotine is often predominately in 
its free-base form, which can provide a harsh and 
unpleasant vaping experience at high nicotine 
levels. JULL adds benzoic acid to its e-cigarette 
liquids, which reduces free-base nicotine while 
maintaining high levels of nicotine delivery.
While JULL markets its e-cigarette as an 
alternative to smoking traditional cigarettes 
for adults, some say the product's sleek, easily-
concealable design, and novel flavors contribute 
to its growing popularity among youth. The PSU 
study shows how the high-dose inhalable aerosol 
is almost certainly critically important.
With more youth reporting using e-cigarettes, 
products like JULL are coming under increasing 
scrutiny. To slow an impending public health 
crisis related to e-cigarette use, municipal, 
state, and federal lawmakers are pushing for 
regulations. In San Francisco, for example, 
voters recently upheld a ban on candy-flavored 
e-cigarette liquids within city limits. However, 
as Peyton noted, the inclusion of smoothing 
agents like acids should be as much of a concern 
as appealing flavors to the community health 
experts and policymakers addressing the growing 
popularity of e-cigarettes.
31   •   Research Review Vol. V, 1
Portland State University and Oregon State University Partner to 
Study the Environmental and Human Health Impacts of Silver 
Nanoparticles By Shaun McGillis
Questions remain, however, about the 
stability and toxicity of these nanomaterials 
in vivo. These are difficult questions to 
answer, however, as silver nanoparticles 
undergo chemical processes resulting in 
surface oxidation and dispersion of silver 
ions that damage cells in living organisms. 
Consequently, there are gaps in our 
understanding of the human health and 
environmental impacts of the nanoparticles.
To fill some of these gaps, researchers at 
PSU and OSU will develop a portfolio of 
hybrid-lipid coated silver nanoparticles of 
various sizes and shapes that can control 
for the dispersion of silver ions. Their 
research will explore how factors such as 
the size, shape, and surface coating of silver 
nanoparticles affect nanoparticle stability, 
biological interactions, biological uptake, 
and ecotoxicity.
PSU researcher Dr. Marilyn Mackiewicz, 
a bioorganic and organometallic chemist 
and an expert in nanomaterials synthesis 
and characterization, is a co-principal 
investigator on the study. Mackiewicz’s co-
principal investigator is Dr. Stacey Harper, a 
nano-toxicologist at OSU.
From her lab at PSU, Mackiewicz and 
undergraduate student Henry Wu will 
design and synthesize the nanoparticles 
and identify features that lead to particle 
instability, which could result in toxicity. At 
OSU, Harper will study particle uptake and 
toxicity in zebrafish models and assess the 
potential ecotoxicity of the nanoparticles in 
a small-scale freshwater ecosystem in the lab. 
“The results of this study will inform 
policymakers about the potential 
ecological and human health hazards of 
silver nanoparticles,” Mackiewicz said. 
“From there we can go on to develop 
safety protocols, exposure guidelines, 
and regulations that protect human and 
ecosystem health from products containing 
silver nanoparticles.”
Portland State University recently received 
$250,000 from the National Science 
Foundation for research that seeks to 
improve our understanding of silver 
nanoparticles. The award is part of a larger 
$500,000 grant split between PSU and 
Oregon State University (OSU), which are 
collaborating on the study.
Silver nanoparticles have unique properties 
that make them an appealing target 
material for use in applications including 
photovoltaics, biological and chemical 
sensors, antimicrobial coatings, antivirals, 
diagnostics, and drug-delivery platforms. Image: Dr. Marilyn Mackiewicz and student Henry Wu.
PSU Receives $1M to Aid STEM Transfer Students
Portland State University recently received a 
$1 million grant from the National Science 
Foundation to help students transferring 
from community colleges earn STEM 
(Science, Technology, Engineering, and 
Math) degrees. More than half of the money 
will go to student scholarships.
The five-year grant seeks to mitigate 
“transfer shock”—a common problem 
among students transferring from 
community colleges, where smaller class 
sizes and easier access to instructors are the 
norms compared to large universities. These 
students can feel lost when they transfer 
to Portland State, where everything is on a 
grander, more intimidating scale, according 
to Dr. Erin Shortlidge, assistant professor of 
biology at PSU and the lead investigator for 
the grant.
“There are 300 students in my Principles of 
Biology class, and there might be 20 or 30 
students in a similar class at a community 
college,” Shortlidge said. 
Transfer students sometimes don’t know 
that they can and should talk with their 
professors during office hours and may 
have a harder time developing a social 
network compared to their experience at a 
community college, Shortlidge said. Also, 
STEM transfer students sometimes have 
difficulties navigating access to research 
experiences, a vital component of a STEM 
degree. 
Transfer shock can be acuter at an urban 
university like PSU compared to other 
universities because it is mostly a non-
residential campus, potentially making 
it harder to form bonds and a sense of 
belonging with fellow students, Shortlidge 
said. PSU also serves an older student 
population, with a large number of students 
traditionally underrepresented in STEM.
The grant aims to improve STEM transfer 
student success by recruiting academically 
promising, low-income community college 
students, and setting them up in a program 
to help them build relationships with 
faculty, advisors and fellow students. A 
unique component of this study is that PSU 
students will first participate in substantial 
course-based research experiences, where 
they will work as a team on research and 
discovery projects that have local relevance. 
Following this research onboarding 
experience, individual internships or 
independent research opportunities will 
be available to students. The plan leverages 
existing programming and resources at PSU 
including those provided by another NSF-
funded program, the Louis Stokes Alliance 
for Minority Participation (LSAMP).
Nearly $600,000 of the grant will directly 
contribute to scholarships for PSU students.
By John Kirkland
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PSU Researcher Receives Prestigious 
Lindeman Award
Portland State University’s Meredith Holgerson recently received the 
Raymond L. Lindeman Award for research suggesting small ponds 
produce surprisingly large quantities of greenhouse gases.
In the classic Walden, Thoreau wrote that 
ponds betray “the spirit that is in the 
air… continually receiving new life and 
motion from above.” Ponds, he wrote, are 
intermediate in their “nature between land 
and sky.” If only Portland State University’s 
Dr. Meredith Holgerson had been around 
while Thoreau was writing to tell him how 
right he was.
Dr. Holgerson, a David Smith Conservation 
Fellow, recently received the prestigious 
Raymond L. Lindeman Award from the 
Association for the Sciences of Limnology 
and Oceanography. The award honors 
young scientists for exceptional peer-
reviewed research in the field of aquatic 
sciences. An aquatic ecologist, Holgerson 
studies small pond systems. She received the 
Lindeman award in recognition of the paper 
“Large contributions to inland water CO2 
and CH4 emissions from very small ponds,” 
published in the journal Nature Geoscience. 
Holgerson co-authored the paper with Yale 
professor Peter Raymond while a doctoral 
student at the Yale School of Forestry & 
Environmental Studies.
The paper presents the findings of a study 
that compiled direct measurements of 
concentrations of the greenhouse gases CO2 
(carbon dioxide) and CH4 (methane) from 
427 lakes and ponds of all sizes gathered 
from sites around the world. In addition to 
analyzing emissions data from sample sites, 
Holgerson and colleagues estimated the 
number of small ponds around the world by 
extrapolating data from the literature, then 
assessed data on the number and surface 
area of larger lakes from existing studies 
to determine the global distribution of 
lakes and ponds relative to size. With that 
data, the team calculated the contributions 
of small ponds to overall greenhouse gas 
emissions from all inland bodies of water.
The results were surprising. According to 
Holgerson, ponds smaller than a quarter 
acre in size account for roughly 8.6 percent 
of the surface area of all inland bodies of 
water. Small ponds, however, produce as 
much as 15.1 percent of all CO2 emissions 
and a whopping 40.6 percent of all CH4 
emissions originating from lakes and 
ponds. The reason for the seemingly 
disproportionate figures, Holgerson noted, 
has to do with the biogeochemical processes 
that occur in small bodies of water.
“Proportionately, small ponds receive 
much more terrestrial carbon from leaf 
litter and other sources than do lakes,” 
Holgerson said. “So, relative to lakes, there’s 
more decomposition of organic matter in 
small ponds, and greenhouse gases are the 
byproduct of decomposition.”
It’s bacteria driving that decomposition. 
Some bacteria in small ponds use oxygen 
in the water to break down organic matter 
in a process that depletes oxygen levels in 
the pond and produces CO2. When those 
bacteria have depleted the oxygen, other 
bacteria that thrive in anaerobic conditions 
rich in CO2 continue to break down the 
organic matter in a process that creates CH4. 
The CH4 and what CO2 remains after the 
bacteria have done their work then enter the 
atmosphere through gas exchange with the 
air.
A part of Holgerson’s dissertation research 
at Yale, the findings provide new insights 
into CO2 and CH4 flows on a global scale 
and shed light on the role small ponds play 
in greenhouse gas cycles. Researchers citing 
Holgerson’s work in journals including 
Nature, Ecological Applications, and Global 
Change Biology illustrate the value of the 
discovery.
At PSU, Holgerson’s research continues to 
focus on small ponds and the ecosystems 
they support. As a Smith Fellow, Holgerson 
joined Environmental Science and 
Management Professor Dr. Angela Strecker’s 
lab where she works with the Washington 
State Department of Fish and Wildlife and 
the U.S. Geological Survey studying the 
impacts of altered hydrology and non-native 
species in Southwest Washington’s Chehalis 
River Basin. That research aims to improve 
restoration outcomes that seek to reduce 
flooding and promote the health of the 
river’s many ecosystems.
As Holgerson’s research shows, ponds like 
those Thoreau called “perennial springs in 
the midst of pine and oak woods,” really 
are intermediaries between land and sky, 
though perhaps not in a sense Thoreau 
may have intended. Rather, small ponds 
are catalysts, transforming large volumes of 
carbon stored in organic matter into CO2 
and CH4 and then releasing the gases into 
the atmosphere. With a new awareness of 
the contributions of small bodies of water to 
global greenhouse gas supplies, scientists like 
Holgerson can develop methods to evaluate 
their effect on global climate, which is 
critical to take into account as we continue 
to develop policies meant to address climate 
change.
By Shaun McGillis
Dr. Meredith Holgerson
Let the Bacteria Do the Dirty Work
Ph.D. student Bashar Al-Daomi developed a low-cost technology that 
could revolutionize water treatment practices in developing countries 
around the world.
Crossing the polluted Diyala River on his way 
to high school back in Baghdad, Bashar Al-
Daomi became acutely aware of how untreated 
wastewater harms the environment and the 
community.
“Every time I crossed the river, I had to plug 
my nose to block the horrible smell coming 
from the water,” said the PSU environmental 
engineering student. “The pollution was so 
bad it was affecting the local economy. No one 
wanted to locate a business near the river. I 
knew there had to be a better way.”
The constant reminders of the impact of 
pollution on the river and everyday life for 
his fellow Iraqis inspired Al-Daomi, a Maseeh 
College of Engineering and Computer Science 
Ph.D. candidate, to study and develop 
environmentally friendly and inexpensive ways 
to treat wastewater. After going to college and 
working at a water treatment facility in Iraq, 
Al-Daomi came to the US to study wastewater 
treatment under the guidance of professor Bill 
Fish. Since arriving at PSU, Al-Daomi has 
developed a low-cost water treatment device 
he hopes will one day revolutionize wastewater 
processing.
“Wastewater treatment is a massive problem 
worldwide, especially in developing countries 
like my home in Iraq where communities 
cannot afford to build expensive municipal 
water systems,” Al-Daomi said.
Growing up in war-torn Iraq, Al-Daomi 
learned how to be scrappy, inventive, and 
resourceful in building the devices he needed 
to complete his research. The Bio CleanTech 
reactor—the wastewater treatment device 
that he helped create—is no exception. It was 
built at a fraction of the cost of comparable 
commercial wastewater treatment systems, 
making it a perfect wastewater treatment 
solution for communities without many 
resources.
Al-Daomi’s reactor purifies wastewater without 
using hash chemicals that can damage the 
environment. It removes phosphorus and 
nitrogen from water using bacteria. It’s a smart 
device with an array of sensors that can operate 
itself. Operators, meanwhile, can monitor and 
adjust its activity from a cellphone, which can 
reduce the cost of treatment.
The Bio CleanTech reactor was created in 
collaboration with Mohammad Osman, an 
engineer and designer at Murraysmith, a 
Portland engineering firm. Osman is also a 
PSU civil and environmental engineering 
alumnus.
Since their invention took first place at the 
2018 PSU Cleantech Challenge in April, 
Al-Daomi and Osman have begun refining 
the Bio CleanTech reactor. In June the team 
competed in a statewide clean technology 
competition, InventOR.
Al-Daomi said there are immediate 
opportunities for the reactor design to be used 
in high schools and colleges as a low-cost way 
for students to learn the latest in wastewater 
treatment technology. Eventually, public 
utilities can use the reactor design to test new 
wastewater treatment approaches in their 
communities.
“My hope is that with new options for treating 
wastewater, future generations of Iraqi children 
crossing the Diyala River and children living 
near rivers around the world will have a 
much different experience than I did,” said 
Al-Daomi. “No child should have to live with 
wastewater in their backyard.”
By Kurt Bedell
Bashar Al-Daomi
PSU Awarded 
$700K NSF 
Grant to Study 
Biological 
Decision-making
By John Kirkland
Portland State University biologist 
Deborah Lutterschmidt won a 
$700,000 continuation grant from 
the National Science Foundation 
to study an essential choice all 
organisms make in using their 
limited resources: whether to 
produce young or feed and maintain 
themselves.
“Despite the critical importance of 
choosing between self-maintenance 
and reproduction, the mechanisms 
that shape these decision-making 
processes are not yet understood,” 
she said.  
The grant will help pay for students 
to perform field and laboratory 
studies on organisms, including 
studying garter snakes, whose 
brains go through dramatic 
hormonal changes as they transition 
from reproduction to foraging. 
Lutterschmidt and her student 
researchers will perform experiments 
in which they will manipulate 
snakes’ brain chemistry to trigger 
transitions from one life phase to 
another. 
“Results from this project 
will provide a framework for 
understanding the neurochemical 
basis of decision-making,” she said.
Dr. Deborah Lutterschmidt
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Portland State University Joins Nationwide Program to 
Develop Brain-inspired Computing
By John Kirkland
Portland State University has joined seven other universities in forming a research center for brain-inspired 
computing—a set of technologies that has the potential to enable computers to do tasks that, as of now, are 
uniquely human.
The center will be headed by Purdue University in West Lafayette, Indiana, but will include Portland 
State as well as Arizona State University, Georgia Institute of Technology, Pennsylvania State University, 
Princeton University, University of Pennsylvania, and University of Southern California.
The Center for Brain-inspired Computing Enabling Autonomous Intelligence, or C-BRIC, is a five-year 
project supported by $27 million in funding from the Semiconductor Research Corp (SRC) via their 
$200 million Joint University Microelectronics Program, which provides funding from a consortium of 
industrial sponsors as well as from the Defense Advanced Research Projects Agency (DARPA).
Portland State received $1.4 million of the total, most of which will be used to pay student researchers, 
according to Christof Teuscher, Maseeh professor in PSU’s Maseeh College of Engineering and Computer 
Science.
Teuscher and fellow PSU engineering professor Dan Hammerstrom will head the PSU portion of the 
nationwide center.
“We are in a unique position in providing very special, highly optimized architectures that combine nature-
inspired software and hardware,” Teuscher said. “By nature-inspired, I mean that nature and the human 
brain do some things really well—like recognizing patterns and images. Machines are notoriously bad at 
that, so we are trying to figure out how the brain operates so some of that can be translated to computing.”
Things like improved pattern and image recognition are important for developing intelligent autonomous 
systems such as drones and personal robots capable of operating without human intervention, Teuscher 
said.
“With the possibility of Moore’s Law ending in the next decade, the entire industry is now focused on new 
kinds of computational models. Biologically inspired computing is particularly promising direction for 
future semiconductor systems,” Hammerstrom, said. 
Moore’s law refers to the exponential growth of computing capacity that has been a part of the high-tech 
industry since the 1970s.
“The center’s goal is to develop neuro-inspired algorithms, architectures, and circuits for perception, 
reasoning, and decision-making, which today’s standard computing is unable to do efficiently,” said 
Kaushik Roy, an electrical and computer engineering professor at Purdue who will lead the center.
Efficiency is here a matter of energy use. For example, while advanced computers such as IBM’s Watson 
and Google’s AlphaGo have beaten humans at high-level cognitive tasks, they also consume hundreds of 
thousands of watts of power to do so, whereas the human brain requires only around 20 watts. 
Teuscher runs the interdisciplinary Teuscher Lab at PSU, which uses aspects of computer science, 
computer engineering, physics, biology, complex systems science, and cognitive science to the study and 
the design of next-generation computing.
Hammerstrom, whose research interests include biologically inspired information engineering on the 
molecular scale, has been a PSU professor since 2005, and spent four years as a DARPA program manager. 
“This center will open bold new avenues for our research,” Teuscher said. “The beauty of centers such as 
this, which involves other universities, is that it creates something bigger than the sum of its parts.”
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Populations of Widely Spread Tree Species 
Respond Differently to Climate Change
By Cristina Rojas
A new Portland State University study shows that not all 
populations of a single, widely spread tree species respond the same 
to climate change, something scientists will need to consider when 
making climate change projections.
The study, published online recently in the Journal of Biogeography, 
examined growth rings from the world's southernmost conifer tree 
species, Pilgerodendron uviferum, to see if its growth rate responded 
differently to climate change over time and depending on its 
location in northern, central, or southern Patagonia.
The study, led by PSU geography professor Andrés Holz, found 
that during the first half of the 20th century, the climate-growth 
relationships were relatively similar between the southern 
(poleward) and northern (equatorward) range edges, but diverged 
after the 1950s when warming in southern South America 
increased.
In the northern and southern edges, where it can be relatively 
dry during the spring and summer months, wetter-than-average 
conditions resulted in increased tree growth. However, in central 
Patagonia, the region that gets the most rain, growth was mostly 
dependent on drier and sunnier conditions.
But in the 1950s, warmer conditions globally as well as an 
upward trend in the climate phenomena known as the Antarctic 
Oscillation, or Southern Annular Mode, shifted storm tracks 
poleward resulting in a decline in precipitation in northern 
Patagonia and an increase in precipitation in central and southern 
Patagonia. As a result, trees in southern Patagonia reversed trend 
and now their growth is favored by drier, sunnier conditions.
"We found that not only can we see different populations of a 
widely distributed species respond differently to natural climate 
variability in a given region, but also over time within each of these 
regions and because climate variability is amplified by climate 
change, their tree growth responses to climate can change from a 
bit to a lot," said Holz, who also serves as a faculty fellow in PSU's 
Institute for Sustainable Solutions. 
Holz said the findings suggest that when trying to simulate how 
different species and ecosystems are going to respond to climate 
change in the next 10, 50 or, 100 years, a single parameter per 
species, and even per population, cannot be used to represent an 
entire species' growth.
"We show that would not work because they respond differently 
over time and space," Holz said. 
The study's other authors are Sarah J. Hart and Thomas T. Veblen 
from the University of Colorado Boulder; Grant J. Williamson 
from the University of Tasmania, Australia; and Juan C. Aravena 
from the Universidad de Magallanes, Chile.
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A Portland State University study suggests that universities should 
do more to invest in training graduate students in 21st-century 
teaching methods and that doing so does not mean that they 
would be any less prepared for a career in research.
In fact, the study found that Ph.D. students who are trained in 
evidence-based teaching—methods that emphasize interactive, 
collaborative, and hands-on learning rather than traditional 
lecture—can be just as competitive as researchers, if not better, 
than those who are not.
The study, published in the journal PLOS ONE, was authored 
by Erin Shortlidge, an assistant professor of biology, and Sarah 
Eddy, an assistant professor of biology at Florida International 
University's STEM Transformation Institute.
The authors found there was a positive relationship between 
increased training in evidence-based teaching and students’ 
confidence in their preparedness for a research career, their ability 
to communicate their research, and their research productivity, as 
measured by the number of papers they publish.
The findings run counter to a widespread perception that any 
time spent teaching, or even learning about teaching methods, 
will take away from research productivity for faculty and graduate 
students.
But Shortlidge said that amid a national push for universities to 
do a better job teaching science, technology, engineering, and 
math (STEM), it's critical that graduate students—who, as future 
faculty members, will likely be required to teach—learn effective 
teaching methods. 
Evidence-based teaching can include the use of interactive tools, 
small-group discussions, and course-based undergraduate research 
experiences.
The study surveyed 338 students who were at least in their second 
year of a Ph.D. program in the life sciences, the STEM discipline 
that often awards the greatest number of doctorate degrees.
Shortlidge said that graduate students who do participate in 
professional development opportunities in teaching often have 
to seek them out on their own, with few receiving substantial 
training in student-centered teaching methods.
"There doesn't seem to be evidence that if universities invest in 
training graduate students in 21st-century teaching methods, 
they're going to be harming their productivity; if anything, they 
could be benefiting them," Shortlidge said. "Graduate students 
can shift the paradigm moving forward and take on this national 
push to be a better teacher as well as a cutting-edge researcher."
Teaching Grad Students to Teach 
Effectively Doesn’t Compromise 
Research Careers
By Cristina Rojas
Lisa K. Bates, Associate Professor of Urban Studies and Planning 
at Portland State University, has been selected as the Portland 
Professor in Innovative Housing Policy, as recently announced 
by Stephen L. Percy, Dean of the College of Urban and Public 
Affairs.
Portland Professorships are designed to recruit and retain 
world-class faculty to Portland State University, thus attracting 
exceptional students, empowering the university’s research, and 
serving the surrounding community. Portland Professorships are 
made possible by generous donors who provide $25,000 each 
year for five years to support applied research, convening and 
community-building, disseminating knowledge, and translating 
knowledge into practice.
The new Portland Professorship in Innovative Housing Policy 
is being funded by donors Jim and Mary Beth Irvine, native 
Oregonians who believe that housing should be available to 
everyone. Jim Irvine was a member of the first graduating class 
when PSU because a university, and he credits his degree for his 
career success.
“I'll be developing a research agenda through engagement with 
the community partners who help me connect academic inquiry 
with their work on the ground,” says Bates. “It's especially 
meaningful that this professorship was made possible by Jim and 
Mary Beth Irvine, given our shared commitment to equal access 
to housing and opportunity.”
Bates’ scholarship focuses on housing and community 
development policy and planning, attending to the legacies of 
discrimination in urban policymaking. Bates has engaged in 
research and policy formulation with a variety of community 
partners, including ACORN Housing Corporation, the 
Multnomah Youth Commission, the Portland Housing Center, 
Portland African-American Leadership Forum, the Urban 
Displacement Project, and PolicyLink. She currently serves 
on the NNE Housing Strategy Oversight Committee for the 
Portland Housing Bureau, helping to guide the City’s anti-
displacement program in gentrifying neighborhoods. Her 
research and teaching were recognized with the inaugural Ed 
Sullivan Housing Advocate award from Oregon's Housing 
Land Advocates and Cal Poly-Pomona's Dale Prize for scholarly 
excellence.
“I am delighted to announce the creation of a new Portland 
Professorship in Innovative Housing Policy and the appointment 
of Lisa Bates to hold this position,” said Dean Percy. “Through 
the very generous support of Jim and Mary Beth Irvine, we 
will increase our attention to complex and challenging issues of 
housing in our community and region.”
Lisa K. Bates Named Recipient 
of New Portland Professorship in 
Innovative Housing Policy
By Erin Sutherland
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This spring, five PSU students were selected for the National Science Foundation's prestigious Graduate Research Fellowship program. This year's selection brings the total number of NSF graduate fellows at PSU to ten.
The NSF awards Graduate Research Fellowships to individuals 
who have demonstrated the potential for significant research 
achievements in the science, technology, engineering, and 
mathematics (STEM) fields. Fellows are provided with three years of 
financial support to pursue graduate work.
"We are very proud of the outstanding work our Graduate Research 
Fellowship program fellows and their research advisors do," said Dr. 
Rossitza Wooster, Dean of Graduate Studies at PSU. "The Graduate 
Research Fellowship Program awards are a nationally distinctive 
honor that highlights the strength of PSU's graduate training 
programs."
PSU's NSF Graduate Research Fellowship Program fellows are 
Emma Goodwin, Dorothy Horn, Karley Maier, Elena Christopher-
Allison, Taylor Dodrill, Ariana Chiapella, Timea Deakova, Rachel 
Smith, Kate Sackett, and Ciarra Green.
Goodwin is a second-year Ph.D. student in professor Erin 
Shortlidge's Biology Education Research lab. Her research 
focuses on course-based undergraduate research experiences 
(CUREs), which are an increasingly prominent type of evidence-
based laboratory course where students conduct experiments to 
answer relevant research questions. Goodwin is developing and 
implementing CUREs in a Principles of Biology laboratory course 
at PSU to explore whether CUREs can be effective mechanisms to 
engage students in authentic research.
Horn, a military veteran, is a Ph.D. student in PSU's Earth, 
Environment, and Society program. Working in Environmental 
Science and Management professor Elise Granek's Applied Coastal 
Ecology Lab and along the coasts of Oregon and Costa Rica, she 
assesses the biological effects of microplastic ingestion in sand crabs 
and nearshore fish that feed on them. Horn's research will provide 
critical insights into concerns over the migration of microplastic 
pollution across trophic levels, including into species consumed by 
humans.
Maier is a second-year Ph.D. in the Chemistry Department and a 
member of professor Mark Woods' research group. Her research 
investigates safe ways to attach contrast agents to biologically active 
molecules that distribute in a specific manner in the body. Achieving 
a safe method for bioconjugation could allow for disease progression 
to be monitored, potentially leading to improved understanding of 
how to diagnose and treat diseases more effectively.
PSU's National Science Foundation Graduate 
Research Fellows
By Shaun McGillis and Cristina Rojas
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Christopher-Allen, a McNair Scholar who graduated from PSU in 
June with a degree in chemistry and minor in mathematics, will attend 
the University of Texas at Austin in the fall where she plans to study 
with the Built Environment and Energy research group at UT Austin's 
Civil, Architectural, and Environmental Engineering department. 
There, her research will focus on modeling pollution, mapping 
pollutants, and exploring best practices to address issues related to 
pollution for highway communities in urban cities in Texas.
Dodrill is joining Environmental Science and Management professor 
Angela Strecker's Aquatic Ecology Lab. Her research will focus 
on identifying the adaptive strategies of dinoflagellates, a group of 
phytoplankton that thrives in oceanic conditions and may become 
more common as the earth's environment warms. The group includes a 
species capable of producing toxins and forming harmful algal blooms. 
Dodrill's research will explore the impacts of nutritional flexibility and 
a unique photosynthetic pathway on species growth rates under ocean 
conditions forecast by climate change models.
Chiapella is also a Ph.D. student in professor Angela Strecker's Aquatic 
Ecology Lab. In her research, she partners with the National Parks 
Service and U.S. Geological Survey to determine the factors that help 
predict which lakes have fish with the highest mercury concentrations 
in the Cascade and Olympic mountains. Her research will help inform 
management decisions for mountain lake fisheries in Washington's 
National Parks.
Deakova, a military veteran, is a Ph.D. student in the Biology 
Department. Working in professor Sarah Eppley's lab, her project 
involves measuring the emissions of biogenic volatile organic 
compounds during sexual development in a model moss. She is 
also interested in measuring species-specific moss functional traits, 
exploring their role in shaping ecosystem processes and atmospheric 
chemistry.  Additionally, Deakova investigates the role of scent in the 
ecology and evolution of sexual systems in non-flowering plants.
Smith is a Ph.D. student in the Psychology Department. Under 
the guidance of professor Eric Mankowski, her research focuses on 
intimate partner violence in the lesbian, gay, bi-sexual, and transgender 
communities, with specific emphasis on intimate partner violence 
in female same-sex relationships. In efforts to resist the exclusion of 
already marginalized populations, Smith's approach to intervention 
and prevention research systematically examines the causal factors and 
mechanisms that underlie violence and how they vary in accordance to 
a person's marginalized or privileged identity.
Sackett is a fellow Ph.D. student in the 
Psychology Department and also a member 
of professor Mankowski's research group. 
Sackett's research examines the use of 
victim impact panels for intimate partner 
violence intervention. Sackett's NSF project 
uses mixed-methods naturalistic inquiry 
to describe the processes that takes place 
during victim impact panels. Her research 
will significantly improve understandings 
of how intimate partner violence impact 
panels function and their effects on victims 
and offenders. Study findings could inform 
practitioners and policymakers on how to 
comprehensively work with abusive partners 
and incorporate restorative justice processes into intimate partner 
violence prevention and intervention.
Greene, a Nimiipuu (Nez Perce tribal member), is a master's student 
in science teaching. Working under advisor Stephanie Wagner, her 
project involves integrating traditional ecological knowledge in 
science curriculums and evaluating the impact of the curriculum on 
middle school students' understanding of the nature of science. She 
partnered with two summer camps, which had varying degrees of 
traditional ecological knowledge integration and analyzed the impact 
through pre/post surveys and student portfolios (a culturally responsive 
assessment method). The results indicated the integration of traditional 
ecological knowledge improved students' understanding of the nature 
of science, while also promoting the idea of place-based education, 
intergenerational learning, and decolonization of academic constructs 
embedded in formalized education.
The NSF launched the Graduate Research Fellowship program in 
1952. The Fellowship is the nation's oldest continuous investment in 
the U.S. STEM workforce.
"To support U.S. leadership and innovation in science and 
engineering, we must recognize and nurture talent from all of our 
nation's communities," said Jim Lewis, NSF's acting assistant director 
for education and human resources. "I am pleased that again this 
year, the competition has selected talented students from all economic 
backgrounds and all demographic categories."
Image: PSU’s new NSF Graduate Research Fellows Emma Goodwin, Dorothy Horn, Karley 
Maier, and Elena Christopher-Allison.
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